Large Screen Portable LED D splay Cross Reference to Rel ated Applications
[ 0001] The present application clains the benefit of priority to the PCT
application of the sane title that was filed on Nov. 10, 2009, having

I nternational application no. PCT/US2009/ 063884, which is incorporated
herein by reference. [0002]International application no. PCT/US2009/ 063884
clains the benefit of priority to the US Provisional patent application
filed on June 15, 2009, having application serial no. 61/186,968, with the

title "Electroni c~Di spla senbl,yy i -S. 1 nearporated herein by

ref erence aﬁgﬁ]S%Eé@ﬁi @1 ﬁ%lecﬁﬁ @SP 52009/ 063884 cl ai ns t he
benefit of priority to the US Provisional patent application filed on Nov.
10, 2008, having application serial no. 61/112,825, with the title "Large

Screen Poggﬁ?éisn\%ﬁf@rﬁ%&?vﬁéhﬂédiA Hestiethderei n by reference.

Backgr oun tiro The present "iI'nvention relates to |large scale

el ectronic displays, and in particular to portable |arge screen displ ays.
[0001] The present application claims the benefit of priority to the PCT application of

the same title that was filed on Nov. 10, 2009, having International application

no. PCT/US2009/063884, which is incorporated herein by reference.

[0002] International application no. PCT/US2009/063884 claims the benefit of
priority to the US Provisional patent application filed on June 15, 2009,
having application serial no. 61/186,968, with the title “Electronic Display

Assembly”, which is incorporated herein by reference.

[0003] International application no. PCT/US2009/063884 claims the benefit of
priority to the US Provisional patent application filed on Nov. 10, 2008,
having application serial no. 61/112,825, with the title “Large Screen Portable

LED Display”, which is incorporated herein by reference.

Background of Invention

[0004] The present invention relates to large scale electronic displays, and in

particular to portable large screen displays.

[0005] Large screen displays are commonly deployed at sporting events and other
public gatherings, but are generally large fixed installations. While such
display can be set temporarily and removed this is very time consuming, in
part because it is difficult to identify and repair defects or faulty components

in the displays.

[0006] It is therefore a first object of the present invention to provide a large screen

display that is portable, robust and easy to repair.



[ 0005] Large screen di splays are commonly depl oyed at sporting events and

ot her public gatherings, but are generally large fixed installations. Wile
such di splay can be set tenporarily and renoved this is very tine
consumng, in part because it is difficult to identify and repair defects
or faulty conponents in the displays. [0006]1t is therefore a first object
of the present invention to provide a |arge screen display that is
portable, robust and easy to repair. [0007]1t is a further object of the

i nvent i onl@87br oV iga ferthes abisctiod thetipeantipn fa prayidan meprofor enspertvwgend por t abl e
di splay. [0008] It .S« t | of the invention that the portable
display is both kﬁrﬁngﬁg&%ggg%ngFﬁﬁpight wei ght for portability and

storage. [0009]Ti is a further object of the invention to provide such a
di spl ay i ®o@8var iltaig ¢ figther object of the invention that the portable display is both thin and

relatively light weight for portability and storage.

[0009] It is a further object of the invention to provide such a display in a variety of
portable storage formats for ease of transportation and set up in a variety of

venues.



portabl e storage formats for ease of transportation and set up in a variety
of venues. Summary of Invention [0010]1n the present invention, the first
object is achieved by a portable display conprising: an axle, a plurality
of cables attached to said axle in a laterally spaced apart rel ationship
along said axle, a flexible electronic display surface conprising; a
plurality of horizontally el ongated substantially rigid elenments in at

| east one of a vertical and horizontal array, each rigid el enent having a
front and_{ear surfac nd containing a plurality of LED s laterally
arrayed t@{BAIMAdYu rﬁ}VE%EQGW1pixels, the plurality of LED s being
connected to a power and signal control nodule on each rigid elenent, a
flexible signal and power connectijon between each of the ﬁgﬂtrol nodul e on

adj acent HIOFPH ellefhemrasentdnysationdbaistoRiest SsBey skdxenptas {1 cabl es from
sai d axl e, V‘here'chﬁﬁﬁhg%ﬁﬂQkfé,éﬁ%@ﬁmgleE tdch&d 0Qa1d sxWihaggeallyt he rigid

el enents in each vett array wnhereby tensioning said cables provides the
regul ar vertical spiad eyt rfativhehig #ssashaxdeljadlsaible ¢legionicedishasrrusfaed provi de

pi xel s. [0011] Anat her. .obj ect pf e.inyent i ' [ . iding a
port abl e displayCWWBH%W%Fﬂgwﬂggé%?Pg%ﬁéﬁwgk)g?%%g%%%hgégﬁﬁgygﬁgﬁggsis
having a | east twpatdpacest dpaktticaharl ivridoficseg, canh dpidedinient Bavdesa t her eof ;
a canister for containing a rolled flexible displ i sposed on said
chassi s havi ng arff‘){}b%ﬁlrrﬁarfs& AeFng seninge %ﬁwahPf%WF fag‘?rﬁﬁ%ﬂbaﬁﬁa?o nenber s
capabl e of exteng)Rgryehily GRlcky pRBRVRe bREIBNGSISE’ s¥kinkRBnfREd@b at he

cani ster, with each rigid support nenber haV|qg a couplln%*fqr driving the

upright travel ofpowheand sigtiabgaatral magulagn pachirigidielpmentd arflesiplsennl aathi st er .
L 0012] Anot her OblL&GkL: Qlanl iy LRERL LAR df?heac%mrglvlﬁgdlﬁé/of{i(géfdeg{ figgan
& sing at |e

el ectroni c di splay conpri ast one substanti a rectangul ar
el ongat ed bl ade Rkiwmeng, abdrseatredei appbsigretdsoffsaidstables G, sail dxtomthewid a r ear

surface, opposing lateral side that are separated. by opposing horizontal
sides at the tOpeéﬂbcag[?t‘ B?Hﬁg%ﬁoég? feaéﬁﬁf,s'“‘c_ OétﬁﬁFlﬁ'ldi‘{f‘i}“eg‘Es ‘é‘l%ﬁ‘g‘é‘?{é‘&f&di spl ay
boards having a %%9%&%8 gabioAing ssiacarlek MModtbs tha rdoiiRiberdibgl spadigasf surface,

opposing |l ateral side that are separ at ed by opposjnP hori zontal sides at
the top and bot t dhe kBRisewfadjasend rigid ¢lppends foggrovide pixels.
[0011] Another object of the invention is achieved by providing a portable display

transporter comprising: an elongated vehicle chassis having a least two spaced

apart wheels disposed on opposite sides thereof; a canister for containing a

rolled flexible display disposed on said chassis having an upward facing

opening, two or more rigid support members capable of extending vertically

above the chassis at the end of the canister, with each rigid support member

having a coupling for driving the upright travel of the flexible array as it is

unwound from said canister.

[0012] Another object of the invention is achieved by providing an electronic display
comprising at least one substantially rectangular elongated blade having a first
height and a first width, a front and a rear surface, opposing lateral side that
are separated by opposing horizontal sides at the top and bottom thereof, and;
a plurality of elongated display boards having a second height and second
width, a front and a rear surface, opposing lateral side that are separated by

opposing horizontal sides at the top and bottom thereof, and an LED array
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3, arranged as a plurality of display pixels on the front surface of each
el ongated di splay board, at |east one rear term nal connector on the rear
surface of each el ongated display board for receiving at |east one of
signals and power that is routed to the LED s of the LED array, wherein the
second height is substantially the sane as the first height, neans for
signal and power routing and connection between adjacent el ongated displ ay
boards in said plurality, a signal-power distribution nodule having at

| east one front taieRgeas apbHAlEE CbisPlAY pivelsiondhe froms suiieeioh gackifdpigaisent wi t h

the at |east one cﬁ.ﬁﬂgr Qlfdmdﬂ st SW%EHM%%B% R1oP B hed! gal‘asrurf{a cadfi® Of the

el ongat ed di spl ay east one ca providing at |east one of
si gnal and power elangtteé diswy boafl fmaed:th@atdeasaynmfemgnhls asd goatr-thaier

di stribution nodul e efron1beh| sai east one

el ongat ed bl ade. ﬁﬁ‘igiathﬁﬁﬁh qﬁbﬁ Qﬁ{) aBEF‘y’t‘?‘llEer?’ﬂ 6‘% «L&?hi eved by
provi di ng such arusdi@tianpheGale ﬁi)ih@)ﬁrmefgﬁt ﬂlf:bﬁtﬁfoﬁﬁgﬁ)d]dn&\b&llé} rbgilgess than
about half the flrst width so that th | east one el ongated bl ade can

support at |east 2d P@E’t”@?%ﬂ“l tgﬁt\a%ﬁna?é@ﬁ%m@l%ﬁ@ta@ gigplay E%révn@a@rpagra ity, a
[ 0014] Anot her obj géwér*a?stﬁﬁhw%nmognle'rﬁvﬁgm P%Xs@gnpﬁoﬁrt&\ﬂlﬁiémgn&'d&? an

el ectronic displa ther conprising ast a second el ongat ed bl ade
di sposed above ammtheﬁmﬂd@hhyﬂaﬁmaagnwntthﬁ@é@kmMGQSHwoﬁEmewbngated bl ade

that is coupl ed there genent so t.hat bet ween
et ot el o o Ot RS shhsbakh B8 18 AT RN o IR IR a R8T i DEL Y

bl ade is the SarTE)naSaHldS’lﬁ)r@ﬁﬁ/@dlﬂgaﬂledsw&fbﬂsfghapanxlqios/evuotthe DEPaCHT eationgat ed
bl ade. [0015] Anot her object of the invention is agtheved y prqvi di ng such
I

an el ectronic di Spiagrrhd? dierignalpeved gityhupian sodhle tha siepdctheeliemor  at

| east one el ongatRginBkada: lesst 3hd aehefed Madne signal - power distribution
nodul e of the vertically adjacent elongated bl ade.

[0013] Another object of the invention is achieved by providing such an electronic
display wherein the second width is less than about half the first width so that
the at least one elongated blade can support at least 2 laterally adjacent

elongated display boards.

[0014] Another object of the invention is achieved by providing such an electronic
display further comprising at least a second elongated blade disposed above
and vertically adjacent to the at least one elongated blade that is coupled
thereto in a tiled arrangement so that the spacing between the pixels at the
horizontal edges of the vertically adjacent elongated blade is the same as the

spacing between the pixels within each elongated blade.

[0015] Another object of the invention is achieved by providing such an electronic
display wherein the respective signal-power cables of at least one elongated
blade is attached to the signal-power distribution module of the vertically

adjacent elongated blade.

[0016] Another object of the invention is achieved by providing such an electronic
display wherein the at least one elongated blade is in hinged connection to the

second elongated blade.



[ 0016] Anot her object of the invention is achieved by providing such an

el ectroni c displ

ay wherein the at | east one elongated blade is in hi

connection to the second el ongated bl ade. [0017] Anot her object of t
i nvention is achieved by providing such an el ectronic display wherein the
at | east one elongated blade is in hinged connection to the second
via |linked hinges, having at | east one hinge disposed to
support the signal-power distribution nodule and the connected el ongated
bl ade. [ 0{PPa7AnotANethepppieeitof gfe invratipmiseaashicwad hyspravidingywaeh #yelentionicdi ng such

R T e

t he i nvention is sewhileloadatbd bladovin dinkagl IS ugds, leavingl at &astenk dinge dpbasedwher ei n

el ongat ed bl ade

an el ectronic di
to the second el

h el ted bl ade i A bl ttached to the f ,
el easabl e at t actdPOBSREREERS BrabiiE madlls TRPCORFETH HEPENde

LED array so thatyiddee el ongated blade is renovable fromthe frane or

nged
he

t he
of the
hi nges

fromthe front surface of the el ongated display boards disposed thereon
w t hout the need to rennveégdjacent el ongat ed bl ades. LOOZO Anot her

of the i nl@A8] on Anothes Apigst

[0019]

[0020]

[0021]

theyinyngion & achieyed haxpyidingsPeld grgteonic

display wherein the at least one elongated blade is coupled to the second

elongated blade by a common frame.

Another object of the invention is achieved by providing such an electronic
display wherein each elongated blade is releasably attached to the frame or
hinges, the releasable attachment being accessible from the LED containing
side of the LED array so that the elongated blade is removable from the frame
or hinges from the front surface of the elongated display boards disposed

thereon without the need to remove adjacent elongated blades.

Another object of the invention is achieved by providing a flexible electronic
display comprising a plurality of horizontally elongated substantially rigid
members in a vertical array, each rigid member having a front and rear surface
and containing a plurality of LED’s laterally arrayed to form regularly spaced
pixels, the plurality of LED’s being connected to a power and signal control
module on each rigid member, a flexible signal and power connection
between each of the control modules on adjacent rigid members, wherein each
of the rigid members in each vertical array is connected to at least one of an
upper or lower adjacent rigid member by a plurality of flexible mating hinges,
each having a front side and a back side, wherein the rigid members are
disposed on the front side of the flexible mating hinges and at least a portion
of the a flexible signal and power connection is disposed behind the back side

thereof.

Another object of the invention is achieved by providing such an electronic

display or wherein the linked hinges have a rotatingly engaging means that is
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di splay conprising a plurality of horizontally elongated substantially
rigid menbers in a vertical array, each rigid nenber having a front and
rear surface and containing a plurality of LED s laterally arrayed to form
regul arly spaced pixels, the plurality of LED s being connected to a power
and signal control nodule on each rigid nmenber, a flexible signal and power
connection between each of the control nodules on adjacent rigid nenbers,
wherein each of the rigid nmenbers in each vertical array is connected to at
| east one of an wipesedat a renigsrof geivir ehtheelagigeiedrbladeandipe hingpygoangaigd of
flexible mating ki nges, each having a front side and a back side, wherein
the rigid nenbers are disposed on the front side of the flexible mating

hi nges and at |east a portion of the a flexible signal and power connection
i s di spos&®2BEhi Adhetbevebadbtler dgjettheffectt, fO024]and adVmatagebplabe phent he

invention is achi.eved by.providing such el ectronic displa wherein
the 1 nked hi nged™yia0eY XiPhRAE Rt Sithgal feg GEiEM b R elhslod at "a
center of gravityndbdinkatsehassrabied ibtadendction withehdudgapaspdeligst her et o.
[ 0022] The above and ot her objects, effects, features, and advantages of the
present invention will becone nore apparent fromthe follow ng description
of the enbodi nents thereof taken in conjunction with the acconpanying

drawi ngs. Brief Description of the Drawings [0023]FIG | is a perspective
view of the flexible electronic display screen extended



froma storage canister on the carrier/trailer for viewwng. [0024]FIG 2 is
a perspective view of the canister on the carrier/trailer as the flexible
el ectronic display screen is retracted therein for storage and transport.
[0025]FIG 3 is a front elevation of the at |east partially extended
flexible display of FIG 1 show ng further detail of its nodul ar
construction and attachnent to the axle for storage in the canister.

[0026] FIG 4 is a back elevation view of Fig. 3. [0027]FIG 5A is a

Cross-seciy | | h ' ference line AAfromFIG 3
when t he Bﬁ%ﬁrgﬁg&giéﬁ% éﬁ'fﬁ{é ﬁ%‘Wﬁ&@g ally extended. [0028]FI G 5B
s a cross-sectional elevation through section reference line BB fromFIG
3 when thﬁ)O%EeCt rF([)& lclsc'clllpsepslpg%vlesvle%\;[o & ﬁex1€le e}ec odels fa?ggreen extended

from a storage canister on the carrier/trailer for viewing.

[0024] FIG. 2 is a perspective view of the canister on the carriet/trailer as the flexible

electronic display screen is retracted therein for storage and transport.

[0025] FIG. 3 is a front elevation of the at least partially extended flexible display of
FIG. 1 showing further detail of its modular construction and attachment to

the axle for storage in the canister.
[0026] FIG. 4 is a back elevation view of Fig. 3.

[0027] FIG. 5A is a cross-sectional elevation through section reference line AA from

FIG. 3 when the electronic display is at least partially extended.

[0028] FIG. 5B is a cross-sectional elevation through section reference line BB from

FIG. 3 when the electronic display is at least partially extended.
[0029] FIG. 6A is a rear elevation view of a carrier segment from FIG. 4
[0030]  FIG. 6B is a front elevation view of the carrier segment of FIG. 6A
[0031] FIG. 6C is a side elevation of the carrier segment of FIG. 6A and 6B.

[0032] FIG. 6D is a front elevation view of a leaf from the carrier segment of FIG.

6A containing a plurality of pixels.

[0033] FIG. 7 is a cross-sectional elevation through section reference line A-A from

FIG. 3 when the electronic display is retracted within the canister.

[0034] FIG. 8 is an electric schematic diagram of the power and signal distribution to

the electronic display and extension/retraction system.



[0029]FIG 6A is a rear elevation view of a carrier segnent fromFI G 4
[O030]FIG 6B is a front elevation view of the carrier segnent of FIG 6A
[0031]FIG 6Cis a side elevation of the carrier segnent of FIG 6A and
613. [0032]FIG 6D is a front elevation view of a leaf fromthe carrier
segnent of FIG 6A containing a plurality of pixels. [0033]FIG 7 is a
cross-sectional elevation through section reference line AAfromFIG 3
when the electronic display is retracted within the canister. [0034]FIG 8
i s an el e®0BFk sd&Herfhisiawetipegiivaicsf simHer todilier | Bfpnyitiggaie eledronicout i on to

the electronic did?sBia?%cn%agtoesﬁB\%Qﬁé rggéh%ﬁtsﬁl%tt liifﬁﬂg %ﬁ}u‘ﬁr@ar or edge of the

display screen above the canister.
[0036] FIG. 10 is a more detailed view of the lifting mechanism in FIG.9.

[0037] FIG. 11 is a perspective view of another embodiment of the partially extended

electronic display screen on a trailer.

[0038] FIG. 12A is a perspective view of an assembled portion of the display
according to a first embodiment whereas FIG. 2B is an exploded portion of

the view in FIG. 12A.

[0039] FIG. 13 is a cross-sectional elevation of the portion of the display of FIG. 12A
and 12B, taken at the position A-A illustrated in FIG. 15. |

[0040] FIG. 14 is a cross-sectional elevations of the portion of the display of FIG.
23A and 23B, taken at the position B-B in FIG. 15

[0041] FIG. 15 is a front elevation of the portion of the display in FIG. 12-13
showing the positions for the sections A-A and B-B shown in FIG. 13 and 14

respectively.
[0042] FIG. 16 is an enlarged portion of the exploded view in FIG. 12B.
[0043] FIG. 17 is an enlarged portion of the exploded view in FIG. 16.
[0044] FIG. 18 is a different enlarged portion of the exploded view in FIG. 16

[0045] FIG. 19A is a perspective view showing the front side of a first embodiment
of the hinge shown in the previous figures whereas FIG. 19B is a perspective

view showing the back side thereof.

[0046] FIG. 20A is a side elevation of the hinge in FIG.19A and 19B, whereas FI1G.

20B is a plan view showing the front thereof.



[0035]FIG 9 is a perspective viewsimlar to FIG 1 but omtting the

el ectronic display screen to show the nechanismfor lifting the pull bar or
edge of the display screen above the canister. [0036]FIG .10 is a nore
detailed view of the lifting nechanismin FIG9. [0037]FIG 11 is a
perspective view of another enbodiment of the partially extended el ectronic
di splay screen on a trailer. [0038]FIG 12A is a perspective view of an
assenbl ed portion of the display according to a first enbodi nent whereas
FIG 2B i 04! explladeldispaetspesiiveiviemne! apjagsgmibly ¢f hdnges showif ®0BOpRV@US 13 is a

128, “taken at t ha'arait B sBnGRRoR I Aoy e 0 Gl 1, TS

cross-sectional etaesmitatirs of the portion of the display of FIG
[0048] FIG. 22 is a side elevation of FIG. 21.

[0049] FIG. 23 is a front perspective view of adjoining portion of adjacent blades in
FIG. 12A prior to attachment to form a larger display.

[0050] FIG. 24 is a front perspective view of adjoining portion of several adjacent

blades in FIG. 12A after attachment to form the larger display.

[0051] FIG. 25A is an exploded perspective view of an alternative embodiment of the
display that deploys a more preferred embodiment of the hinge whereas FIG.

25B is a perspective view of the reverse side of the display board thereof.

[0052] FIG. 26 is a side elevation through a portion of the display wherein the LED

board is protected by a cover.
[0053] FIG. 27 is a preferred embodiment of the cover shown in FIG. 26.

[0054] FIG. 28 is an electrical schematic for signal distribution and routing via

alternative buses.

[0055] FIG. 29 shows an embodiment of the electronic display in a rolled state ready
for deployment in a truss frame that supports the motor and for ease of

storage, transport and set up.

[0056] FIG. 30 is a perspective view of connected hinges with attached power and

signal cable and associated connector.

[0057] FIG. 31 illustrates in an exploded perspective view a preferred embodiment of
a connector and an attached hinge in FIG. 30 showing the electrical and

mechanical connections to the electronic display board.



23A and 23B, taken at the position B-Bin FIG 15 [0041]FIG 15 is a front
el evation of the portion of the display in FIG 12-13 show ng the positions
for the sections A-A and B-B shown in FIG 13 and 14 respectively.
[0042]FIG 16 is an enlarged portion of the exploded viewin FIG |2B.
[0043]FIG 17 is an enlarged portion of the exploded viewin FIG 16.
[0044]FIG 18 is a different enlarged portion of the exploded viewin FIG
16 [0045]FIG 19A is a perspective view showing the front side of a first
enmbodi meni0068] t hEIGi3AgHustiatesan exploded queseveasionalfdleyatiesvigef dreprefeeed 19B is a

Gl cvation of 't hoRPRIBRo a e Gl FIGaT GRlps SNARSE:Shpite % 00 e

showi ng t he frontodne&icm@between elongated blades that support the LED display boards.

[0059] FIG. 33 is another exploded perspective view of a portion of FIG. 31 to show

an additional component.

[0060] FIG. 34A and 34B are cross-sectional elevation through portion of the display
in FIG. 31-33 with FIG. 34A being adjacent to the hinge but through the
signal-power module only and FIG. 34B being through the hinge.

[0061] FIG. 35 are plan views of a single and multiple blade assemblies showing
various the connector of FIG. 30-34 as deployed in various means for

connecting the multiple blades to assemble the electronic display.

[0062] FIG. 36A and 36B are plan views of a single and multiple blade assemblies
showing various the connector of FIG. 30-34 as deployed in various means for

connecting the multiple blades to assemble the electronic display.

[0063] FIG. 37 is an exploded perspective view to illustrate another embodiment of
the invention in which elongated blades supporting the LED display boards

are tiled together on a rigid frame.
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[0047]FIG 21 is a perspective view of an assenbly of hinges shown in the
previous figures in the configuration when the display is rolled up for
storage and transportation. [0048]FIG 22 is a side elevation of FIG 21.
[0049]FIG 23 is a front perspective view of adjoining portion of adjacent
blades in FIG 12A prior to attachnent to forma |arger display. [0050]FI G
24 is a front perspective view of adjoining portion of several adjacent
blades in FIG 12A after attachnent to formthe | arger display. [0051] FIG

25A is an t c ﬁ{ an al ternative enbodi nent of the
cziiSSBpI ay tgé éﬁ@ﬁﬂéédﬁw\& enbodi ment of the hinge whereas FIG
I's a perspective view of reverse Ssi
F 1p Referring to FIGS. 1 through 37, there is 1 CWustrate(s rll%re(iln g Rel: a¥m<§) oard thereof
improved large screen portable LED display, generally denominated 100

herein.

[0065] In accordance with a first embodiment of the present invention, FIG. 1 shows
a first embodiment of the display 100. The display 100 is comprised of a
flexible electronic display surface 30 capable of being wound or wrapped
around an axle 10 for storage and transport. The flexible electronic display
surface 30 has a plurality of horizontally elongated relatively rigid elements
31 in a vertical array, each element containing a plurality of LED’s arrayed to
form regularly spaced pixel 32, the LED’s having power and signal control
interconnections for image display. There is a flexible connection via a
connector 40 between horizontally adjacent rigid elements of Flexible
Electronic Display surface 30. Such pixels 32 are shown in FIG. 15 in more

detail.

[0066] In the embodiment of FIG. 1, support cables 20 are attached to the rear of
cach of the relatively rigid elements 31, to effectively connect them in a
hinged arrangement at the fixed spacing necessary to define adjacent pixels
32. One end of these laterally spaced cables 20 are then attached to the axle
10, while the opposite end of the cable 20 are attached to an elongated bar or
pull bar 60. Axle 10 is optionally hollow for storing at least a portion of the

power and signal distribution cables 704.

[0067] It is also preferable that a roll wheel for taking up the cable 20 be mounted on
the axle 10. In addition there are holes for cables 20 to enter axle 10. FIG. 4
shows both the support cables 20 and a cable to stick or blade clamp, attached
pull bar 60, as well as a Stick Controller/ Power Supply to the motor for
winding the Power/ Signal Cable (Stick-Stick) 505 with the flexible electronic
display 100.

11



[0052]FIG 26 is a side elevation through a portion of the display wherein
the LED board is protected by a cover. [0053]FIG 27 is a preferred

enbodi ment of the cover shown in FIG 26. [0054]FIG 28 is an electrical
schematic for signal distribution and routing via alternative buses.

[0055] FIG 29 shows an enbodi nent of the electronic display in a rolled
state ready for deploynment in a truss frane that supports the notor and for
ease of storage, transport and set up. [0056]FIG 30 is a perspective view
of connecioedshi nGES. 54 sl Riltustrite thepdeatonizmispiiygd8iwhsalskiendaddram soci at ed

S?gp :ﬂ, g(rj. ehgggr hit%ef)?llb}i/ lrolté{isotnro?‘tlé& e 1d1 inglrllidl%)é %e@o%en%’iaslﬂgﬁfbiu}/o? I\M)idgw a

708 with Power and data cables inside shaft or axle 10.

[0069] FIG.5SA is a cross-section of the canister with the electronic display 100
extended upward taken as section A-A in FIG. 3. FIG.5B is a cross-section of
the canister with the electronic display 100 extended upward taken as section
B-B in FIG. 3 show the Flexible Electronic Display Surface 30 extended by
the Support Cable 20.

[0070] A plurality of vertical array of relatively rigid carrier elements disposed
adjacent to each other. Each rigid element being connected to the laterally
adjacent element in the adjacent column by a flexible connector. A canister 21
is provided for containing the axle in rotary engagement at opposite ends and

containing the coiled or rolled up display, as shown in FIG. 5 and 7.

[0071] FIG. 6A- 6D illustrates in further detail one embodiment for assembling the
LED array on the horizontally elongated relatively rigid elements 110 in a
vertical array, each element containing a plurality of LED’s arrayed to form
regularly spaced apart pixel 32, the LED’s having power and signal control
interconnections 140 for image display, which may include a carrier,
controller, power supply of which there are optionally multiple controllers

with one or more power supplies.

[0072] FIG.7 is a cross-section of the canister 21 with the electronic display 100
retracted therein as taken as section A-A in FIG. 3. Pull bar 60 is coupled to
the last vertically adjacent set of the rigid horizontal display elements 130. As
support cable 20 is wound about axle 10 to roll up flexible electronic display
100 on itself, an alignment ramp 702 is preferably deployed about a portion of
axle 10 to guides the power and data cables 704 inside of axle 10 along roll

wheel 703.

[0073] FIG. 8 illustrates one scheme for the distribution of the power from the

Generator Set 801 via rectifiers 802 to the motor 803, which are optional in
12




a connector and an attached hinge in FIG 30 showing the electrical and
mechani cal connections to the electronic display board. [O0058]FIG 32
illustrates an expl oded cross-sectional elevation view of the preferred
enbodi ment of the connector of FIG 31 deployed with hinged or cable
connections between el ongated bl ades that support the LED display boards.
[0059] FIG 33 is another exploded perspective view of a portion of FIG 31
to show an additional conmponent. [0060] FI G 34A and 3413 are
cross-sectional ebmpanicaiion He 8 tgherponirdlion 884 There ishlsn pgvargalge G 31-33 with

FI G 34A bei ng adj - B Qni?lg ' nmodul e
only and FIG 34%%’%%1&%&[1 regg‘gﬁatﬂg?‘%?’%%é‘mf‘gg‘%l I%ﬁ%gﬂg%rgagg%’vi ews of
a single and nul tah ppitonal adewnas seedidce 867 stuohmanan REHI inleSadeh eind preferablyr  of

FI G 30-34 as deployed jn varj " means for connecting the multiple blades
to assenble the é‘lr%%'?‘lﬁbﬁiﬂcgwﬁl"ég@y.

[0074] The term cable is intended to embrace other flexible mechanical members
besides ropes and wire cables, such as flexible assemblies of linkages, as for

examples chains and bicycle style gear linkages.

[0075] Further the term connected means directly connected wherein the term couple
means connected directly or through one or more additional member that is
commonly connected to element thus coupled. In general, absent words to the

contrary elements that are connected directed may be coupled.

[0076] The full extension of bar 60 will unwind the flexible electronic display surface
30 as the axle 10 is allowed to rotate in a canister 21 or alternative support or
storage structure. When the bar 60 is fully extended to provide sufficient
tension to the cables 20 the assembly of the elongated relatively rigid elements

31 becomes rigid and is mechanically stable.

[0077] In more preferred embodiments shown in the FIG. 6, four LED’s that form a
single pixel 32 are arrayed laterally on a leaf or LED display board 130 that
attaches to the relatively rigid carrier element or blade 110. The carrier in this
embodiment has a matrix of elongated leaves or LED supporting display
boards 130, 4 wide and 2 high, with the detail of a single leaf highlighting the
LED set that comprises the pixel 32 in FIG. 6D. More generally, each
relatively rigid carrier element or blade 110 has at least 2 leaves or LED

boards arrayed horizontally.

[0078] Thus, the display 100 has the advantage flexible electronic display surface 30
can be fabricated from multiple elongated relatively rigid elements 130 to
form a large, > 6 ft. wide or tall display for viewing at a large distance at

sporting events and large public gatherings. As the display 100 uses LED’s it
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[ 0062] FI G 36A and 36B are plan views of a single and nmultiple bl ade
assenbl i es showi ng various the connector of FIG 30-34 as deployed in

vari ous neans for connecting the nmultiple blades to assenble the electronic
di splay. [0063]FIG 37 is an expl oded perspective viewto illustrate

anot her enbodi ment of the invention in which elongated bl ades supporting
the LED di splay boards are tiled together on a rigid frame. Detailed
Description [0064] Referring to FIGS. 1 through 37, there is illustrated
therein a new andah hppighs gnoughder dayhiginsy divithen the display il hsamhavejaneral | y

denonm nated 100 r}?ﬂiﬁ%es%pa@%ﬂlfﬂl @Og&qﬁ&%g)ﬁ@mth a first enbodi nent of the
S 0

present invention, ows a first di ment of the display 100. The
di splay 100 is conprised of a flexible electronic display surface 30
capabl e 0f0078] ng Asshedispley WGeane rakiesumiaenghe @rsien 0 thieabls tioetageedaiyd

transport. The flexibl.e el.ectronic display surf lurality of
hori zontal |y el or@g‘fl% er%‘l‘@{)lf\?eoln at?‘?ﬁe?agwg el 'é\?lgl%glfglgkQg&&g)rd?ilga@earray,
each cl enent contraligdi digplay ipboiiatleé inythaifit dakBe $oveddrayeaited 2§ andatoedid ar | y

spaced pixel 32, the LED s havi ng. paower and_signal contrql..interconnections
for inmage displ a;p.mtﬁf‘ﬁ\é(faéa‘?‘?erazk‘?’g&i‘tb? gorg %@Efl%g?}yr%“& Bagéiﬂﬂ’éé‘ﬁéli‘o%

between hori zont g} bitePGhBERAEntS, et Als AL TTNE 8ebydbloxhill okdt&réd @i ¢ Di spl ay
surface 30. Such pixels 32 are shown i'n FIG 15y|n nore detail.
trailer 25. The construction of display 100 provides mechanical stability in

moderate wind and weather conditions, despite having a relatively large size.

[0080] The modular construction of each of the multiple elongated relatively rigid
elements 31 and the sealed connections there between can provide weather
resistance. The modular construction of each of the multiple elongated
relatively rigid carrier elements 31, shown in Fig. 6, facilitates repair and

replacement of defective display elements.

[0081] A power and signal control module on the rear of each rigid element, for
powering and controlling the LED’s in each leaf of the rigid element. Each
control and power distribution module is disposed on the back of the relatively
rigid carrier element, as shown in FIG. 6A, which are physically connected in
series (FIG. 4) to the corresponding module of the next adjacent relatively
rigid carrier element, via a bus that provides a parallel electrical connection.
The display 100 can be rolled up for storage and redeployed without the need

to disconnect and reconnect the electrical connections to the display 100.

[0082] FIG. 29 shows an alternative to the canister 21 in the form of a truss member
having 4 generally open but rigid sides due to supporting cross beams. The

truss member support a motor 803 and roller core or axle 10.

[0083] More preferably, each relatively rigid carrier element has protectors, such a
soft pads that extend outward to prevent the back surface of one carrier

elements, or the components thereon from damaging the front of another
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[0066] I n the enmbodi ment of FIG 1, support cables 20 are attached to the
rear of each of the relatively rigid elenments 31, to effectively connect
themin a hinged arrangenent at the fixed spacing necessary to define

adj acent pixels 32. One end of these laterally spaced cables 20 are then
attached to the axle 10, while the opposite end of the cable 20 are
attached to an el ongated bar or pull bar 60. Axle 10 is optionally holl ow
for storing at |least a portion of the power and signal distribution cables
704. [0067] 1t iscarisoelpneftasad as thhigaves andihe Liidse whewmthedisiplaxds tghledhe cabl e

20 be nmounted on_the axle 10...ln addition th oles for cables 20 to
enter axle 10. FF%F?%”%ﬁgﬁg“ggPﬁ“?ﬁg“éﬂ%%gH?S%gﬁﬁépu 0 and a cable to stick

or blade clanp, attached pull bar 60, as well as a Stick Controller/ Power
Suppl y t o[00R4] notAsrshéwn inFIGd B ngignhkean@paeer diSiripniadn (@ebs dispBSed eboustlieck) 505

with the flexible electronic display 100. 0 Fl 5Aand B illustrate
t he elecpronic.d??ﬁmgynﬁﬁﬁgWﬂ%kig%Féﬂﬁgﬁ“??%ﬁpggkfgg%ﬁaﬂipgvm?otation of
Axl'e 10 i ncl udi ngistiitibe wRdh LR IAhEN &titd bulufih JNegR] oféiBerts t h Power and data
cables inside shaft or axle 10. [0069]FIG 5A is a cross-section of the

cani ster with the e]ectronjc display 100 extended upward taken as section
A-A in FIB083 Ffa’t%% he Tagk of s edie s ER%?P‘%T‘GYF%&‘Egﬁﬁgi’%‘rC%ﬁ‘:ﬁﬂ“t he

el ectronic di spl 3yiQQ rextaAdediRuhtlis Ak eRpRS: BROhiME Bejiy FI G 3 show
the Flexible Electronic Display Surface 30 extended by the Support Cable

20. [0070] A pl ur assempliest, spelr ad toareater widy sgpen pAnatamjeVigwsi gi d carri er
el enents di sposed

[0086] The display is of a width or height of at least 6 ft, which is large enough for

viewing at a large distance at sporting events and large public gatherings.

[0087] The display emits light of a sufficient brightness for it to visible in outdoor
daylight use.

[0088] The video content of the display is capable of being refreshed at a rate which

is sufficiently rapid to display full color motion video.

[0089] As shown in FIG. 1, 2, 9 and 10, the display can be towed on a trailer 25 and
can be stored in a protective canister 21 mounted on the trailer 25 until is
unrolled from this canister 21 for deployment (FIG. 1). Further, display can be
deployed from the canister 21 without the need to remove the canister 21 from

the trailer 25.

[0090] Further, the lifting mechanism and cable stabilize the extended display in

moderate wind conditions, despite its relatively large size.

[0091] The display is weather resistant so it can be safely operated in the presence of

precipitation.

[0092] The physical connection of the power and control modules is a flexible cable
or wire capable of rolling with the rigid elements, being at least as flexible as

the cable. Preferably, the multiple cables attach to the rear of each relatively
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adj acent to each other. Each rigid el enent being connected to the laterally
adj acent elenent in the adjacent colum by a flexible connector. A canister
21 is provided for containing the axle in rotary engagenent at opposite
ends and containing the coiled or rolled up display, as shown in FIG 5 and
7. [O0071]FIG 6A- 6D illustrates in further detail one enbodi ment for
assenbling the LED array on the horizontally elongated relatively rigid
el enents 110 in a vertical array, each elenment containing a plurality of
LED s arrayed torifgiﬂcrarni@gtdlmt yempae@dyaipardpppsiseside3? a ceteallyEi¥posdlavi ng
power and signal contr interc nectl ons 140 for image display, which may
i nclude a carri eP"&o r8'f’tlr?alrm fner supply of which there are optionally
multiple controllers with one or nore power supplies. [0072]FIG 7 is a
Cr oss- sectaoos] of Thhexlednihas £cenrhl syiridbe draea }ﬂhlaﬁtyrdfﬂﬁrger(ﬂiapétatyroﬂlél@ retracted
therein as taken as ﬁectio bar b coupledq to the

i 4 ‘g

A-Ain FIG 3. P
| ast vertical ly &ifatespac Qpag]éoﬁwgmffl@g Hg‘r‘?cﬁ’hjq“ieélfﬁ‘ﬁ]i‘endia Wtrent s 130.

As support cabl e o2 théroMersnd iR is #thted. 10 to roll up erX| ble electronic
di splay 100 on itself, an ali gnrrent ranmp 702 is preferably depl oyed about a

portion of axle 10 to guides power .and data cables 704 inside of axle

10 al ong [9§PH m@é@ 2839 a{l%tﬁzéﬁuﬁr@aseh“FlPﬁ%%S?la@@éVl@ﬁéle@&tﬁew%eeiSo?ﬁ fohe
di stribution of mﬁ{agi@ﬁwthé FoPdY Bh&lfé@aﬁm&%oﬁ%cé%teyzﬂforr%%thﬁﬁr@s 802 to

t he notor 8083, arc optional In
rolled flexible dlsplay is horlzontally disposed on the chassis 27, preferably

having the principal axis of the canister 21 orthogonal to the wheel axis.

[0095] Rigid support members capable of extending vertically above the chassis 27 at
the end of the canister 21, having a means to constrain the upright travel of the
bar therein as display is unwound from canister 21. The means to restrain the
upright travel of the bar is a bar, cable or a lever arrangement is driven by a
hydraulic, pneumatic, electric or manual power. Preferably, the display blanks

itself off as it rolls up (and can turn itself back on as it unrolls).

[0096] The transport system of FIG. 1, 2, 9 and 10 further preferably comprises
means to automatically retract the display in adverse weather conditions in to
the canister 21. For example, the display stows itself when the wind reaches a
specific measured speed (in outdoor configuration) by the anemometer 1101

shown on the mast or vertical support arm in FIG. 11.

[0097] This anemometer 1001 for measuring wind speed is optionally in signal
communication with a controller of the display retraction means. The
automated means can include a radio beacon to receive weather forecasts and
emergency alerts, as well as a GPS to determine location and compare with
measure forecasts and reports, as well as using the output of force and/or

motion sensors mounted on display supports or cables.
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comuni cation via a trailer controller 804. There is also a power cable
generator failover switch 80, as well as an el ectronechanical interface
806, an optional customer interface 807 (such as an 12,145 interface) and
preferably a rectifier fail switch 808. [0074] The termcable is intended to
enbrace ot her flexible nechanical nenbers besides ropes and wire cables,
such as flexible assenblies of |inkages, as for exanples chains and bicycle
style gear linkages. [0075] Further the term connected neans directly
connect ed[oshgr ei Alteimativay, the dispbhe canisierS | ooryrtectisdniticted dtany thertranspootugh  one

or nore additional, er,that is c nly connected t ement thus
coupled. In genef&iler gb@'@ﬁf‘a)a}ber%@pet“ggg{]ﬁ I%Btﬁﬁ?‘ g‘PS? HZ’PE%OIHI%I% hat are

connect ed di rect gghfigayatidf, ®OURpRY defIORME] uhhallihgl drtiemlyesintardf bar 60 wil |
unwi nd the flexible electronic display surface 30 as the axle 10 is all owed

to rotate in a canister 21 or alterpative su rt or storage, structure.
When t he 2990 il%aﬁqmqrﬁméRé)‘éﬁﬂfeHwt Pﬁﬁycﬁ?’f”atépgﬁfnﬂ/ FQH’E"‘{“@%@? ?fﬂmtt ®t he
cabl es 20 the assgpbbi (Qfledd3Cafl &@E&U@(ﬁvérﬁ&éﬂgi Y$i¥s ddnbibthabeiRNt s 31
beconmes rigid and is nmechanically stable. [0077]In nore preferred

enbodi ment s showdisplaytlfe defilays by, unkgling h@mostativat form a
[00100] The display 100 can be deployed on or off the trailer 25. The trailer 25
includes various mechanical stabilizers 16 that extend down to the ground

when the display is parked.

[00101] A power supply is either an electrical cable or generator 801, such as shown in
FIG. 8, which can be included on the trailer 25 as its own portable power
supply, to both power the display 100, as well as the extension retraction
mechanism that is the means to unroll the electronic display 100 from the
canister 21 by driving the pull bar 60 upward. In one embodiment, the unroll
means is a lever arrangement, shown in FIG. 9 and 10, powered by hydraulic,
pneumatic or electrical actuators 1001. This may include a tilt sensor (on the
bar used to control the actuators to maintain even tension on the cables. The
display screen is omitted from FIG. 10 to better illustrate the other operative
components of the device, which includes 2 sets of upper 1002 and lower
arms 1003 that are in a hinged arrangement at a common end 1004 between
the pull bar 60 and the chassis. Each of the arms in the upper pair are hinged
at or near opposite ends 60a and 60b of the pull bar 60. Between the upper and
lower ends of each pair of bars there are separate pairs of hydraulic actuators
1001 and 1001°. The first pair or lower pair of actuators 1000’ are coupled to
the chassis 27 via rotating hinges 1002 before the near the ends 27a and 27b
thereof, from which lower arms 1003 pivot via a rotary hinge. The other ends
of the lower actuators are in a hinged connection to the lower arms 1003
before their hinged connection104 to the upper arms 1002. The upper pair of
actuators 1000 is likewise in hinged connection to the pull bar 60 between the
ends a60a and 60b and the midpoint, and at the opposite end to circa the
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single pixel 32 are arrayed laterally on a | eaf or LED display board 130
that attaches to the relatively rigid carrier elenent or blade 110. The
carrier in this enbodinent has a matrix of elongated | eaves or LED
supporting display boards 130, 4 wide and 2 high, with the detail of a
single leaf highlighting the LED set that conprises the pixel 32 in FIG

6D. More generally, each relatively rigid carrier elenment or blade 110 has
at |east 2 | eaves or LED boards arrayed horizontally. [0078] Thus, the

di spl ay 100 has ntidpoadwétitcapperfdrax il 0% Tels dteraptivatiodios pll &yr semtarsen30 can be

fabricated frommul tjple ed relatiyel Lgid el ene 130 to forma
arge. 576 ro ot 1B0gnTr OBPBF Ty el Eotf B Be a5 T SRS o

sporting events gRedmdE GiSplRypdi. A s@RIHBED HUfherAmbobinet WRtaY thObkses LED s
it can be bright _enough for daylight use. Further the display 100 can have

a rapid refresh PRiss yebef Hipgas, it isinseeipblgde upn aipotor 8§07 ) lawes the elgrtepniay 100

can be rolled wh 0808 808 LR pddscabl e is rel eased by rolling the
mul ti pl e el ongat ggprgl at iﬁ\gely lrslggF 1en'emants 31 about axle 10, the rolled

display is portable in that it can be towed on a trailer 25 and stored in a
prot ect i vi90Eai stdternativalntas shown indF1Gnt bitheenrel megdrsph ayiedht 1102n addi tion, as
shown in other enpadi t i . i i nount ed on
the trailer 25. nen%%:%[%s t?'ﬁ {,L:i‘g%rddg?‘ﬁ %?}s{%%%gg éfgﬁdlgp%\??l‘ggéﬁmn%ﬁ ?cal
stability in nodeumos ménttrahidiwedt het egending verisallydbspe the chassisi2g aa
relatively large size. [0080] The nodul ar construction.of each of t.he

nmul ti pl e el ongat glfqnglog[he\?é‘i‘ e?flgie q‘é'llgé?ré‘fﬁpgrtériem:\tﬁ&g?‘ﬂlég a ghgnagf Oéé?fnecti ons
there between cafoRbfMafifnd\@8LPEENRSEIT aniesst thERIINRAE) & exe@ashd uct i on of
each of the nultiple elongated relatively rigid carrier elenents 31, shown

in Fig. 6, facil iflesiblesiriagpaverdsd ip epveundrfean thsicagiseeti ve di spl ay
el emrents. [0081] A power and signal control nodule on the rear of each rigid

el enent, fo@ﬁ 03]  Further, the display 100 and related system may include a broadcast receiver
or transponder 1105 for receiving images, messages and the like from a wide

broadcast stream (i.e. advertising) via antenna 1009.

[00104] FIG. 12- 37 generally illustrate various aspects of another embodiment of the
electronic display 100 has a plurality of horizontally elongated relatively rigid
elements 31 in a vertical array, each element containing a plurality of LED’s
arrayed to form regularly spaced pixel 32, the LED’s having power and signal
control interconnections for image display. In an alternative embodiment of
the invention, shown in FIG. 12 and 13, the cable need only be attached to the
pull bar 60 or a header bar, when the horizontally elongated relatively rigid

elements are connected to each other through a rear hinge.

[00105] The electronic display surface 30 can be flexible depending on the mounting
and connection of the elongated blades. In the embodiment shown in FIG. 36-
37 selected components are mounted to a rigid frame 420, however the
preferred embodiment of the construction, including the connector and bus,
enable complete assembly, repair and maintenance from the front surface

where the LED’s are visible to viewers or an audience.
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powering and controlling the LED s in each leaf of the rigid elenent. Each
control and power distribution nodule is disposed on the back of the-
relatively rigid carrier elenment, as shown in FIG 6A, which are physically
connected in series (FIG 4) to the correspondi ng nodul e of the next

adj acent relatively rigid carrier elenent, via a bus that provides a
paral l el electrical connection. The display 100 can be rolled up for
storage and redepl oyed without the need to disconnect and reconnect the

el ect ri caloodofinedn hamoslance wiike SIwhsapIaétymmﬁ}@ enit@d8ank p{3he 2Bcdroadisplay

alternative to t ter formof a

general |y open bnp 0 ‘r%?(g @As?“(ﬁizé Bd'ﬂgsqa > éhepp OrETY nlgf’tmc IH%SO é ggg;gr%fslg Q%?’]lb(ﬁ'e?ir uss
menber support ac F)@ﬂien&Qﬁ adidezérhllyedlorpated relativety fgidl@lenidn@83] mel as
preferably, each relatively id carrier ﬁlenent H%ngg} ctors,,such a

soft pads that eﬁt@ﬁ@3%ﬁ?ﬂﬂVd128wa@&8WFmW &Y Hrine cPAEERarri er
el ements, or  he (GONRARCIYE chipFEEANpILAOI SIATABLREL el oMidealscager

carrier elenents, such-as the |eaves an Ds,” when the display is
rolled axle for sltl6|thygéﬂemseld¢55q@@rps@@|rlgndcﬂ¥mgh@dé%ogtw@ls ¥1d)r(whl§él. [ 0084] As

shown in FIG 3 g 1ﬁ| r&nrrecpt%%lteugﬁ S[;lgde a'v st t&o%a’% e??ﬂ}"t the
e

axle for making para& connect ITons o eac contro power
di stribution nmoduhég2’ rpet h&nz\oarallyoabnted)élumgat@ifmemgarabr bladeg . sFIG 12A

Egggﬂ ::lcj);lt her, t h‘ﬁo\!vgjl S(.:uléh gfveré%lj?:aleaq S ﬁb‘pp& tbladlese {rl%qe%bsenq the (ﬁher c%menents

to further illustrates how a plurality of vertical arrays 119 and 119’ are joined
horizontally to form a matrix of display components. FIG. 11B shows in an
exploded perspective view the components of blade assembly 114 attached to
just a single blade 110. The hinges 120 and 120’ are connected to the back of
the blade 110 being spaced apart from each other and the vertical edges of
each blade 110. Although the hinges 120 may be part of the blades, it is in fact
preferred that they are separate elements as described further below to
facilitate construction, assembly and maintenance. Two or more LED display
boards 130 are disposed edge to edge on the horizontally oriented elongated
member 110 being placed on the front, which is the side opposite hinges 120
and 120’. In this example, three sets of LED boards 130, 130’ and 130’ are
attached to the front of blade 110. A signal-power distribution module 140
includes a power distribution board 160 and is mounted to back of blade 110
and is in electrical connection to LED boards 130° and 130’ via plug and
socket types connectors 141 and 142 that extend through blade 110, as shown
in FIG. 17, via apertures 111. The signal-power distribution module contains
active components that decode the signal encoding the image to be displayed
and route such signal to controllers or switch that control which pixels 32
receive power and the power level, depending on the image encoding and
multiplexing scheme. LED display board connector 150 is also mounted to
back of blade 110 and is in electrical connection to LED boards 130 and 130°,
as shown in FIG. 18. The LED board connector in this embodiment has 2

multi-pin plugs 151 and 152 that mate with sockets on the backs of the LED
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provides for seamless tiling of nultiple displays 100 into |arger display
assenblies', such as to create wi de screen panoram c views. [0086] The
display is of a wwdth or height of at least 6 ft, which is |arge enough for
viewng at a large distance at sporting events and | arge public gatherings.
[0087] The display emts light of a sufficient brightness for it to visible
I n outdoor daylight use. [0088] The video content of the display is capable
of being refreshed at a rate which is sufficiently rapid to display ful

col or notion vi deoard§ U388 AS0 siesnentivehy. B Boultl beapp@ciaied theo plughé4 di spl ay can

be towed on a traij 25 can bhe stored in a pr i . l.ster 21
nount ed on t he t?%?ﬁé}a@%ﬁﬁﬂﬁpﬁSPSea%%%ﬁp%§nﬁfgﬁg%ﬁ%§ﬁégﬁ%gf%%d for

depl oynment (Fl G thk)revdrsersideast thediiSID lbayrds 830, 180’ de QB OY Stteferabiy thhéladani st er 21
wi t hout the need i&ﬁrennv the. canister 21 fromthe trai

r 25.
[ 0090] Furt her, t h&0 prereiinpd pEiHes o d el fastdaping re WFP?@“@HEC t ended

display in apertures and holes for connection and alignment with other components as
described further below. By deploying the preferred blades 110 connected by
the preferred hinges 120, the display 100, including LED boards 130, are less
than an inch (25 mm) thick. Such a display100 also hangs vertically straight

when unrolled.

[00107]  As the horizontal array of the LED boards 130, 130° and 130 are
substantially the same width the blade 110, the attachment of the vertical
arrays or columns 119 places the left edge of LED board 130 edge to edge
with the right edge of LED board 130°’. The vertical and horizontal separation
of the last pixel on each LED board from the boards vertical and horizontal
edge is half the pixel width so that assembly of pixels in the display 100 is
without gaps or seams, enabling large displays of custom dimensions to be
created from the basic unit shown in FIG. 12B. Each of the hinges 120, blades
110 and LED boards 130 has at least one central alignment hole 125 to
facilitate assembly to bring the pixels on adjacent blades in to registry. The
alignment holes 125 are preferably disposed equidistant between upper dual

shackle 122 and lower central shackle 123.

[00108] During the fabrication of each blade assembly 114, a pin 125a is inserted
through the two alignment holes 125 on each LED board 130, such that is also
passes through a least the corresponding alignment hole 125 on the blades 110
and, for a least one point or position on each of LED boards 130 and 130,
also through the alignment holes 125 on hinges 120 and 120’ respectively.
Preferably each LED board 130 has 2 alignment holes 125 at opposite ends
and each blade 110 has six alignment holes 125 distributed to support the 3
LED boards 130 in a lateral row.
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noderate wind conditions, despite its relatively |arge size. [0091] The
display is weather resistant so it can be safely operated in the presence
of precipitation. [0092] The physical connection of the power and control
nmodules is a flexible cable or wire capable of rolling wth the rigid

el ements, being at least as flexible as the cable. Preferably, the nultiple
cables attach to the rear of each relatively rigid carrier elenent, being
depl oyed on opposite side of a centrally disposed power and control nodul e.
[ 0093] The [@Xbe] 10 1Gak9-20 dlestrated insyire déteil thegrefepédienabddimerdfiod the getingli anet er

oL e o YRR B DRI W Babh ORI R 1R,

10 illustrate a vebicemprishasshdalBirevlahulathinggtdte 22 Wi gsdiddsédd one
end an upper dual shackles 122 and at the other end a lower central shackle
123.Thus, the lower shackle of an upper blade 110 is intended to slide
between the upper dual shackle pair 122 on the lower blade in a display 110.
The shackles 122 and 123 have eyelet 124 at each end for receiving a shackle
pin 126 to form a rotary connection there between so that the attached blades
are in a hinges connection. Preferably the shackles 122 and 123, as shown.
extend at an angle away from the hinge plate surface 121 to dispose the eyelet
124 in a common plane coincident with the center of gravity (COG) 129 when
other display components are attached to the hinge plate 121. Thus when the
display 100 is assembled, on each blades the hinge plate 121 is recessed from
the pivot axis at shackle pin 126 to dispose display components at COG 129

thereof.

[00110] Asshown in FIG. 21 and 22, this arrangement of hinges 120 allows the blades
110 to rotate with respect to each other to facilitate the rolling of the display
110 for moving or storage, but also assures that when unrolled the display 110
will hang vertically on its own weight. Thus, the use of an edge or side frame

is opposition in the final configuration for use with an audience.

[00111]  Further, once the LED boards 130 are aligned on the blade they are preferably
attached to it with screw 124 or rivets 128 via additional sets of holes 127 that
are disposed in this embodiment in pairs of which one 127 is above the
alignment hole 125 and the other 127’ just below it. As shown in FIG. 14, it is
also desirable to attach the blades 110 and LED boards 130 to the hinge pairs
120 and 120’ using the same common sets of holes 127, but with screws 124
rather than rivets 128. This enables the removal of the blade assembly 114
(which includes the blades 110, attached LED boards 130 and connectors 140
and 150 from the hinges 120 and 120 from the front of the display 100 for

repair and maintenance. Accordingly, it is also preferred that wire segment
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transporting the rolled or coiled display 100. The canister 21 for
containing rolled flexible display is horizontally di sposed on the chassis
27, preferably having the principal axis of the canister 21 orthogonal to

t he wheel axis. [0095]Rigid support menbers capabl e of extending vertically
above the chassis 27 at the end of the canister 21, having a neans to
constrain the upright travel of the bar therein as display is unwound from
canister 21. The neans to restrain the upright travel of the bar is a bar,
cabl e or a | ever Sataiafénthilsd savdmiphegandysoekehyaimactiango theneiomiarness el ectri c

or manual power. ef er abl t he di spl | anks itself -0 as it rolls u
(and can turn itégé'fAsbaéWhﬁwné%amor%ﬁfﬁrfgfmgf%%%t]uﬂl]:féGtngarS]%C?)loart system gf
FIG 1, 2,9 and @ndebtot N€r mpy BE Rraghdhed GoREh Seifola®auriict A3 Al thebingeal |y
retract the display in adverse weather conditions in L_g t he .cani ster 21.
For exanpl e, the_PEﬁt%bqlﬁdé%EﬂKFsOfiat%@a’f'P%%rrﬁi‘%t%‘%utWPﬂEPdt“ edhich Specific
measur ed speed (i,f,Rud AORE rééPHifﬂhQan"élEz P%@. iél)bﬁa{[%%sf;aeéﬁaﬁ%ta%é adstRbryshown on

the mast or vertical support armin Thi s anenoneter 1001 for
measuring w nd spéédvithsthepEDdratdsyl 30n1 367 gkl 3067 iaghyd eampaings he
controller of the displ retraction neans. . i ncl ude
a radi o beacon t66133%03&‘@%“Wg%t?{lgrrlcefpgfsé)ggls Osnogﬁag\/egﬁéﬁlgghg%lgﬁ%? Ssa, as wel |

as a GPS to det ersuble sha dicd catscasfdaitpapaeehablade aseashly é14 Gremasdds and
reports, as well as usin

the output of force and/ g tion sensors nounted
on di spl ay jsupporf’t0§l lypessagP gad ?ij([ Owg%‘}gﬂm”éqsﬁg?(?\?é’tr‘iffr’ragﬁé fg‘f@%ﬁ%& cani ster
21 may be di sconpgginfst the 9k RRuirt PSR ALpY 300 SherPstaBtfo@ivalte suspended
horizontally fromabove. In this configuration, the display depl oys by

unrolling vertically downwards. ) .
[00112] Thus, in the assembly of multiple blades 110 into a column 119 and 119’, the
upper 121 and lower shackles 122 of hinge 120 are capable of forming an
axial rotary connection with the other member on each vertically adjacent

hinge 120” and 120”” when connected by the shackle pins 126.

[00113] It should now be appreciated that multiple horizontal array of the display
columns of one blade 110 wide can coupled to form a display 100 of any
width, whenever additional blades 110 can be added to each column to extend
the length or height of the display 100. Thus to enable the lateral connection
of blades 110 in these adjacent columns, it is preferable that the horizontally
oriented elongated members/blades 110 has mating edge connectors 110a and
110b at opposite horizontal ends. The extending mail member 110b is
intended to fit within female mating member 110a at the opposite side of the
adjacent blade, forming the connection shown in FIG. 24. More preferably, as
shown in FIG. 23 the mating edge connector 110b is connected to 110b via
ball and socket type joints in which balls 112a and 112b on opposite
horizontal portions of edge connector 110b are spring loaded and thus capable
of engaging in mated attachment to a corresponding complimentary shaped

sockets 113a and 113b on the other edge connector, 110a.

[00114] LED display boards 130 have a plurality of pixels 32 defined by 3 or more

LED’s 131 of different colors and include a plurality of integrated circuits and
22°



[ 0099] I n anot her enbodi nent, the display canister 21 may be di sconnected
fromthe transport trailer 25, and suspended vertically. In this
configuration, the display 100 depl oys by unrolling horizontally. [00100]
The di splay 100 can be depl oyed on or off the trailer 25. The trailer 25

i ncl udes various nmechanical stabilizers 16 that extend down to the ground
when the display is parked. [00101] A power supply is either an electrical
cabl e or generator 801, such as shown in FIG 8, which can be included on
the trailer 25 aslettrisaleandystor tratdsdopmopstlysapipgsignats andeleciyvakowdiéo di spl ay

anrol | the el aot PORBCONOpF B ket S B an e ARME: bhe bhbidfRAE 0.

bar 60 upward. | goRcevibadinmged for diet uirvilg bynBanr as aaditreeer arrangenent,
shown in FIG 9 and 10, powered by hydraulic, pneumatic or electrical

actuators_1001. LS inclyde a.tilt sensor (on the b used .to control
t he actuaPBFEﬂtogﬂaﬂﬁgﬁ%ﬁm5§@Kgﬁgﬁ@Pﬁﬁﬁﬁﬁoﬂﬁ%”@%Bgégpn%ﬂﬁkﬁﬂ%@ﬁﬂ@ screen is
om tted from FI GLEDOs §Pa Bigkle lade 1 1 018hERInesi daParlt foiver BRBEAbIVEIaREPONENt s Of
t he device, which includes 2 sets of upper 1002 and | ower arns 1003 that

are in a hinged aptisHbyenimiblade agscabliproh ‘cenrirsribbuteding RePart bar 60
and the chassis. cﬁﬁ@%@%g&v@fan?[}s BiuiPldES gou%’egig%m%é $00Ab W9 ®Par@t OF near

opposi te ends 60a and 6 0 r Bet ween the upper and | ower
ends of each pai 13@fl3paars! 3AEvén awie segauittsegipetit pethcdi0 Linjathapbwer aadt uat or s

1001 and 1001'. The [first Lror lower pai.r of ators ,1000' are coupl ed
to the chassis 2§@0¢§°P8F5$?ﬁga%{%a%2 fﬁﬁﬁmﬁgggng%ﬁ nﬁ%%#%%ee ends 27a and
27b thereof, fromsehbshl I4OP@Ierandsigld@3nirickdtl 40 joinsd EDbadrys lB0ged The ot her

ends of the |ower actuators are in a hinged connectiop to the |ower arns
1003 bef ore t hei F3¢i HgedrcEamernadseemerto 0 f & Rpfseienal #d PSS The upper

pair of actuator | fhelob&aMbSEr thO pdU B URGGRDADELAIGR dbRdin3gneul | bar 60
bet ween t he endsﬁgégggg%%eggb and thepnidpoiﬁt, and at the é%posite end to

circa the mi dpoivitieo signtliveceinsddronabyssS0000RD bpands! 30t teatea sighelaand dawer al |

four actuators in.pairs 1000 an Lol th I . 16 rallel to

the chassis 27 to'4'al28Pf ée%ngééggg%mﬁ?%%f%?“%ﬁ%g‘Q%Qﬂéghgfﬁgb i n other

enbodi ment wher eiconriebed €@bEP bdfkdi IS0aissegmeiit 30l ddesh witing patpiscfienddd e t o use
osition.

a notor 803 to lower the electronic displ 100. fra L se

[00102] Al t er nat i YF4Ty RO8VeE RRshenals et pl&f_fﬁ&fffio%ﬁoTrﬂea[rFéihgarg%P%o wi nch 1102
connected to thepyl Havpg(ﬁdi@&la‘lléigné} rJﬂRlnﬁtrﬁéﬁgs Giﬁla{té'ch%a-%egraﬁé@ci%uim_@% rigid
support nenbers 1104 and 1104" éextending vertically above the chassis 27 at

the end of the canivisingmathias desaribed alyyivd caijmobde paie abeatallehvendgcivechannel  or
rail for constraln|nqy&@gsﬁg&%gg%%t&%%g%gggs%&“kﬁﬁ%%aﬁgﬁﬁgﬂéhmpﬁr 60

to
extend t he flexigﬁg”a unwoun cani ster 21

[00103] Further, whih tHé siph#lyark Ofuldplekadeinahepovsyrstgpty.may i ncl ude a broadcast
recei ver or transponder 1105 for receiving i nages, nessages and the |ike

froma w de broadcast stream (j.e. vertisin ia antenna 1009,
[00116] re erablytbo’ﬁl tll?e gl{splay 18‘61 ancf tthe conn%%teg componenps are water proof
for use in adverse weather, using conventional weather proofing means, such
as gaskets at connects and sealing or conformal coating on all wiring boards,

overmolding, encapsulation, such as with Macromelt® and the like.

[00117] In the more preferred embodiment shown in FIG. 25A and 25B, the bus 500 is
connected to power and signal controller 140, and hence power distribution
board 160 via hinge 120. Hinge 120 has a multi-pin connector 145 that is
disposed in a gap in hinge plate and extends from the hinge plate 121 to
connect to the LED board 130 at the mating plug on side 130b, FIG. 25B.

The opposite side of the hinge 120 from connector 145 has either wiring
23 ¢



[00104] FIG 12-37 generally illustrate various aspects of another

enbodi nent of the electronic display 100 has a plurality of horizontally

el ongated relatively rigid elenents 31 in a vertical array, each el ement
containing a plurality of LED s arrayed to formregul arly spaced pixel 32,
the LED s having power and signal control interconnections for inmage
display. In an alternative enbodi nent of the invention, shown in FIG 12
and 13, the cable need only be attached to the pull bar 60 or a header bar,
when the hori zontahlinaledrenghtedug et wckaetéd yormeefivdthethe eni09 vairingconnected to

each other through a rear., hin [,OO .The el ect roni.g. di spl ay, surface 30
can be flexible 8%?]@?%3“6% a?ﬁEDrPSﬁeq[O@hds %ﬂ?&e%%cﬁ Ly isg(P’i Cgfulk H%/thel ongat ed
bl ades. In the enbodofmei LED®BAdi1B0EbkaectS o thd powet aditsathacamponants, ar e
nounted to a rigid franme 420, however the preferred enbodj msnaiS of the
construction, inékuinpgMPeEimepihewt ¢ Fléjhd6ﬂl§§’,r°‘@ﬂ"ém°§"ef:€'fﬁipﬂ1%} tﬁélﬁf‘e_nb! Y,
repair and mai nt gAANeenfYAlstiAG dddanb > SHELREELMpPr&ididienAElhch tRE € Vi si bl e
to viewers or an audience. [00106] In accordance wth such an alternative
embodi nent of t héinged2f isorsed tadionpecyhet®s 560 @ thg bladaprgemblp comporantsat es t he
primary el enents  of show n xpl.ode 1120 I

el ongated rel ati \%ei %f?iy? &?%P"é’r% rétr%’esglf @gﬁo‘fegrgpﬁ%g’%géggg%ﬁ 28(29%43%%& ﬁ&yllz t hat
are connect ed by ifgiffergt licages oh 21k blAiecldOdasngdlyas dohndirdid syathatyie hid@e,conpri ses
a plurality of horizontal .oriented bl ade assenblies 114 that thensel ves
conprise rigid eIaB?luﬁ%ﬁdéH’tE%B%?‘ft%gﬁﬁ@f?regfﬁ%(’ ek C&qufbeﬁf’%rtﬁmbe referred
to herein as blades) having at | east two mating hinges 120 and 120" per

hori zont aldoy 187 | gRhfee peRRgatRBoMBIFIShe¢E iskl pretecthtlovdrl 1GS oldeasiiows such a
vertical array 119 of the blades 110 absent the other conponents to further

i | lustrates how doprentarigidmemberes shayyn igrilGy 20, ppsotgeiye £240r 1dp é8 | oi ned
horizontally to f | ' ' Pm,r;ggga tSver KloBtiondshB shows in an
expl oded perspect%g%@ioggvg%th?obﬁ%gﬁgjgghg bl ggé; (ilgrseso |“§/ 1?4 attached to
just a single bl acespbids , fghdfrogtelof tRA-EIhboat® 030 amendeashe€thed Byst he back

f the blade 110 bei d t f h..oth d th tical ed
of each bl ade 1105 AMHONGRHAAR sty bs rafiisro o Teails TP s

in fact preferredldcRahd bpyeHuehseniatie7 ety readsofdBSCEDhe Ifagr t her
below to facilitate construction, assenbly. and naintenance. Two or, nore LED

di spl ay boards 13bown & JGs g<khs cengel ight gaited by cetel kP sienrersptesh i ent ed
el ongat ed nmenber ' I Offfel f et Yiadhlteer ShdE1 QPposi te
hi nges 120 and 12%&& %ﬁd‘f%ngagﬁgg%@ehpﬁrselgpgée‘{esa@?ﬁ%%é gloar ds 130, 130
and 130" are att aphc frontiel EDGNI3 1066 atidsmdowing the EEQrealisspawdhile in

di stribution nodyl.e 140.inc]udes a.power. distribution r.d. 160 and is
nounted to back %"SSWQ%HTTG%%%VGF éspsleﬂargﬁegré)m{hgi?atfégaﬁ%ggﬁilgﬁ ©° LED boar ds

130" and 130" vi grerbtie tBCthS 68kels thylpebdieRinesioaisledioaghd 142 that extend
t hrough bl ade 110, as shown in FIG 17, via apertures 111. The signal - power

di stribution nodule contajns.active conmpopents that dec t he signal
encodi ng {9 1Phagdore prajeraghy ﬁ%ffé‘H”QH‘&er}EBE&’@p%%‘ﬁwgfﬁY?éﬁ?g GIS%MLpgT?erS or
switch that cont rlanWhirGlkrRhX@noBid MiBHELY 1N AITIhd HRdRR\Wpidyene!

dependi ng on the inmage encodi ng and nultipl exing schenme. LED display board
connector 150 i s Fag.9d. teumel eafliatipnhsek apfrom thelafternepnag is igprependgddst r i cal

connection to LE T i L ED board
connector in thi a@@%&%ﬁ%&%ﬁ’%@%ﬁﬁl@%ﬁ%?p uddgsbl@Sllgoa\%%lnggg?%lhgt mat e

Wi th sockets on tdievelias ksfleof vitibe llghDbdekas diewtl300aadmbSdmentaspaberinabl y. |t
shoul d be appreci ated that u 141, .142, 151 and, 152 can.al sg. be, sockets
when a correspondh ‘ﬂpﬂl??ﬁs i gé ﬁg@‘&trﬁﬁdt“h@?@\‘} ‘r'lsaéersthlﬂgﬁ@fcof‘%‘ég’ E‘%ﬁfr%ards
130, 130" or 130" af% gbehRkMs tdpabRIRAGRcHdDindh Se®lilaidR thoRy A€ kkgSut O | ower
cost having regularly stanped or cut apertures and holes for connection and
al i gnment wi t h otihanspaiepcanditagsmiss vaibterlighesp thatrit isapsasbedy theplagkpl oyi ng

the preferred bl . I r i di spl ay
100, including L%%E%%é%%g&ﬁg%s&gﬁgLﬁggggﬁhgg%%ﬁﬁwE@%ﬂ%gg?ﬁ%ﬁ%?ﬁ?%E% Such a
di spl ay 100 al so drdigk nuetdflectld porddn phctpndblywdiesorbsvisihle &ght soOELBYd As t he
hori zontal array of the LED boards 130, 130" and 130" are substantially the
sane width the blade 110, the attachn%%L of the vertical arrays or colums
119 places the left edge of LED board“I30 edge to edge with the right edge
of LED board 130". The vertical and horizontal separation of the |ast pixel
on each LED board fromthe boards vertical and horizontal edge is half the
pi xel width so that assenbly of pixels in the display 100 is w thout gaps
or seans, enabling |arge displays of custom di mensions to be created from
the basic unit shown in FIG 12B Each of the hinges 120, blades 110 and LED
boards 130 has at |east one central alignnment hole 125 to facilitate



[00110] As shown in FTG 21 and 22, this arrangenent of hinges 120 all ows
‘the blades 110 to rotate with respect to each other to facilitate the
rolling of the display 110 for noving or storage, but al so assures that
when unrolled the display 110 will hang vertically on its own weight. Thus,
the use of an edge or side frane is opposition in the final configuration
for use with an audi ence. [00111] Further, once the LED boards 130 are

aligned on the bl ade they are pre.ferable/ attached to it with screw 124 or
rivets 128 via abRtarongiirelicsted tovicweisedt thogovenaiS. Heleetionsd yisihle Hghthi s
enbodi nent in pajr [ S A ' 125 and
the ot her 127 ?'!Sstﬁe glfg %@v“ﬁ’p ?@%@eré\ﬁ%&@nﬁ?ﬁﬁ%lﬁ{fgc?rﬁ't:a%tgl{?S’F&@Frggfﬁgggi rable to
attach the bl adesEDDbBightnesslifcEbrioeicdmgldnditions Rechhd cvgangmiay sddi@énadlyd 120°

usi ng the sane c e of holes 127,. but w sGre 24 rat her than
'Tvets 198, Thi SSEnenVagE Wé’f?téﬂﬁg%‘t‘“dfzﬁflylflﬁ@%ﬁrﬁ‘&ghﬁé@?\?@‘ﬁiﬁ‘?ﬂ- (whi ch

i ncl udes the bl ades 110, attached LED boards 130 and connectors 140 and 150
fromthe borwgs TROsubsehtd 0 thefpromwetiveeoldrandt sedpottiike thiesidl @yntiddGhehans repai r
and mai nt enance. Accordingly, it is also pref q[red tﬂat w re segnent 501a
in FIG 16 al so B&apHongllyiully clery trepwresnt ¥gmtieed yormeyheteniitet iy ness 500.
As al so shown indi@ug@hgliﬁg@ferred enbodi mrent in FIG 30, such a connector
140 may be is attached through an hole or orifice 137 in the hinge plate
121 and is Part of a signal -power distribution nmodule 160 which is attached

to the rdaP1df tpechrhermel gngrobmubiivlayggoatings ars des@ibsain YP datenbaebas y 114,
with the LED boagd8) doifywnihOisaRo kil efdl, & Madol! 2B CRTRANRIS De
repl aced when nai’nt énance personal do not have e time or skill necessary
to troubl e shoot Pdtére nombsre SG306,641,Iwhieh isnuee ta Heobbrader 26 X ot 0} i s
removed from hi ng{ﬁs 120 and ltzg' . Wi n% harness 500 is preferably a flat
cable to ninim z&EREIPEREROPED NP PSRRI Hi spl ay 100 when installed on a
wal | . [00112] Thus, in the assenbly of nultiple blades 110 into a colum 119
and 119' ,[obtee] uppemhothddprafetrel eimodigieas kiove k22 ebdctrivahgherh @t iarf@Ge2gabl e of
form ng an axi al r%t ary 0%onn,ec ion vvih,h tsgﬁ ot her nber on each vertically
adj acent hi nge 1967t of yerticgllyerayeth hideeseld OmyoYifies WhYENEEOpRsEonS g
[00113] I't shoul dfRQWibRrPRRIECHIA6E WhHid refBN dsisingl dh@MpodePtreh aaliday of the
di spl ay colums of one bl ade 110 wide can coupled to forma display 100 of
any wi dth, whenesarced@@dtiiomawvitdilingiaruil 1G0¢ fnsdsendigty efivaracadly@rrayesl urm to
extend the length o i . ' > . he | at er al
connecti on of blgﬁaéés 1??Ogrglﬁllpﬁ%relé@%ggiaggéﬁ%g%%&uongégtﬂﬁ?i{e??cglp%?%'sgrrfabl e t hat

t he hori zont al | ybladdsgproeidesd ssegadaegomiiok ep dhbtirtisS007] chduwdthedus ng edge

connectors 110a and,110h at osite horizontal.ends, The extending nmail
menber 110b is iﬂf“é‘ﬁc?@g RTgvE i?%)fngmr F’F‘r‘]'f Ones %‘lsﬁﬁlﬁ‘tl‘i‘rﬁés q\eéff%‘é"re% % at the

opposi te side oftha iﬁté'gxﬁg%&Enghﬁ(&%mﬂﬂﬂi&ga&r@e&@i@ﬂ%@%ﬂe%pﬂmo in FIG

24. More preferably, as shown in FIG 23 the mating edge connector 110h is
connect ed to 110éanmbeswitghdd tamels baskikuwtbus giseuij H0nvia 4 swvitehingteinseit 1505112a and
112b on opposite, hori | ONS,: n r i ng

| oaded and t hus %3%%%‘?2@?%@ p%ég%aﬁg% Plggeﬁaﬁ%gglgﬁf %ﬁtﬁﬁgﬁ?elgh %tggﬁgg?‘r%gépondi ng
conplimentary shapefgmbedodiesodtddaitianevay bdBegnert h202) sidrthadgemensnnect or,

110a. [00114] LE i spl boards 130 have a plurality, of .pixe 32 defined
by 3 OI[’ m)re] LEDP 8 @é{z’ﬂ?ﬂﬁf}lﬂ Qi theprypay 2 ‘éjscicﬁﬁ‘ila\ﬂ%eu C“Bﬂuﬁ? gﬁq ol of

integrated circubfe r@péktively form a circuit integrity loop 1700.

[00123] It should be appreciates that as the display 100 is intended for outdoor use, it
is most preferable that all electrical connections and components are water
proof, such as for example by gasket at each plug and socket connection, as

well as by the sealing of printed circuit boards in the LED board 130 and the
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22 el ectrical conductor traces for properly routing signals and

el ectrical power to each specific LED to control the color and brightness
in time synchronization to project video inages for direct view ng by users
or an audience. [001 1 5]FIG 16 illustrates a first enbodi nent of the
internal wiring of the nultiple LED s on a single blade 110 wherein signal
and power is distributed to the vertically array bl ade assenblies 114 on an
el ectrical bus wiring bundle or cable 500. Power and signal is distributed
from bus 500 to pdveeraEDsigoa muslulic3ontralda’' 148 ma coBMeli caatingniand radatedi r cui t
segnent path 50 |la to the.power and signal connector 140 and power

di stribution boa?qaarf%ﬁo‘gﬂ"gtg'gﬁnbl ade assenbly 114. Power and signal
connector 140 joins LED boards 130" and 130" via wire segment path segnent
501le to r[ootz]si rkduldibdagpoeutated thatrths pippsel 20aint hengo pleackles 022,023 tire power

di stribution boayd in _decodi t he video signal received frombus 500. LED
board 130" route av§id ﬁ‘?&?m&ﬂ@?%‘é S\t}laa?li‘/ﬂs??l%)dv'baé’tdl‘? lgélﬁ}HEYﬁtE%mto the LED
connectors 150, wAbfdhsios cdtieBinpQiIRRE@hded | LoEIAdGRAN kink3A [a4kEa ISAREENt 501d.
Each wiring path is intended to carry power and signals to the plurality of

LED s. The LED baapuns of sgfaiéencet ariavent aiden foicahlp theirgWap apdurrriige feesstd vi a
attached integrafgd, ek ahd bt %%)%cti\%lws{l&mgatﬁﬂg thefiRle AERIGuL Hﬁﬂaﬁ&f’é’ e can

i ncl ude pair of para con tive traces or wires were the power and
signal s are sepaftratigonabdflifrofi” hipige whiereaghé rwonkileeh of the heiggrslilsapartgnhel t i pl exed

connoct 60 componBit & Bnggbisy Giegarerbidbn T SafolRed st Rler, o7 ng

conventional weatdigledps prtiudg sl@ﬂ?@ut datiefemplogmekiaiusingdeglonneast & fand
sealing or conformal coating on all wring boards, oveinol ding,
encapsul ation, sEEMPHEDYWIRANGEE ¥ QY2 HESEION pRle mepder. %@ﬁ!@‘?]’elyﬁh? he nore

preferr ed. enbodi frpt (choNh BafliBrecAPARNSL RRBrally SmbSyEOmbRicaBANect ed to

power and signal c r 40? and hence power “di stribution board 160 via
hi nge 120. Hi ngeext@@echmembenthhtforms the bodeaathertham&sepheste discrefesposed in a
gap in hinge plate and extends fromthe hinge plate 121 to connect to the
LED board 130 at “¢HEMRY | ng plug on side 130b, FIG 25B. The opposite side
of the hinge 120 from connector 145 has either wring

[00125]  Further, it should be appreciated that more than 3 or 4 LED’s can be used to

create pixel, depending on the LED luminance, color purity and the sensitivity
of the human eye. Moreover, the LED’s 131 can be arranged in other patterns
than a square grid. Thus, neither the number of pixels per LED board 130 or
per pixel 32 need be limited to what is shown in the FIG’s.

[00126]  FIG. 29 illustrates a more preferred aspect of the invention wherein the rolled
display is disposed within an elongated truss support 2901 and deployable
therefrom. Such a truss or support frame 2901 will have 3 or 4 elongated main
post 2902 shown as extending horizontally that are connected at the ends
series of shorter posts 2903 that form a closed figures, such as the square
shown in this Figure. Preferably depending on the length of the posts and their
stiffness, it is also desirable to connect the posts with 1 or more cross beams
2904 on the open sides of the truss 2901. The cross beams connect elongated
posts 2902 and extend either transverse or at an angle thereto providing
further stiffness to the truss 2901. The axle 10 extended with the same
orientation as the main post 2902 and the motor for rotating the axle 10 is

26°



23" termnals or another plug or socket to connect with the bus 500

W ring. connectors. Thus, as LED board 130 is connected to bus 500, circuit
path 501d on this LED board 130 connects to the power and signal controller
140, as in the enbodi nent shown in FIG 16-18 provi des power and signals to
the other LED boards 130" and 130". It should be appreciated that when the
hi nge 120 is used to connect the bus 500 to the bl ade assenbly conponents,
the active conponents, such as power distribution board 160 can be di sposed
in different | ocatfecabsy dispdsécewbhiadhae thds8 29@s The tfuss290¢ @tsbihasdnampeh t he

nerein. “[o0116] 11 ABPeorst et biguARRuTre B PR R RN PR o Cover
115 over each hoj bzt @rolldddhdle ﬁﬁﬂm/fturlﬁ%tﬁl%@m10Riv1ﬂ_1|t5i;m36)r863 Prhet ecti ve
cover 115 is di sposed over the LED board 130. The protective cover is

optional I'y transpspeile 298his defiaed byghe areabetpyen L@Iﬁ”ﬁ@éﬁrﬂo fopposipgthogt each of
the LED s has aeﬁlgfk JoBs Iaﬁdzgh'e\ég apén@ %r 60 'E)smé%gs% FRPl Y HeMowdGddyrot ecti ve

cover 115 can b ack and op que les 117 cut out for each of
the LED s 131 asthskrow90h. FI G- 27. The cone of light emtted by each LED
131 is represented by the arrows and arc 1602. The holes 117 have a

suffici eg&mdj l?e{ﬁ:lus?§§@ld li ﬁth%%g%t@gﬁc L4 [Betrﬂ SuntddnSa thattbr E@th@\ﬁ%glys hadow ng

the LED em ss nmen e cover 1S separat romthe
| eaf board 131, ¢aln begainairgpwarefremropdn tilaf 9% ehinbweruld thhembdcdgwaidr ect | y ont o

the | eaf board. Mor e rably either enbodi nt of t he protective
cover 115 al so i Wi%\iuc&%aﬁgr%e&sug% %‘I‘S’ e 1! ImetC AR SRS o) ar
heating of the opfclaorArkirsalval, thetrukd 290124n bk RRIUARH ab@@itBd b@0ad fdCh as from
the afternoon sun is represented by parallel rays 1601, and woul d ordi nary

heat the di spl aylovgungihg disrlayslepapiah suches fren siméar egspeseer o aBlle | i ght
back to viewvers. %rﬁatwmpﬂ B9 o Fé‘ﬁl%@é{'m‘ﬁ td Qtltacgﬁu%'tsaégn]@d ac%m

illustrated in as a nultl- ayer t nrcoatl erred to"as hot
mrror, is capabloenoff trefsh@tposmﬁ%ﬁfomaharieailer hetl ﬁllrrtlhmgfupemd dogthafiihg but is

transparent and tr Lts visiple ht so that abs bed t he bl ack
col ored portion H%S%r%m?ﬁeveﬂﬁﬁp L 'f%l@yg?’rb]?f’n%(t?nrqga E‘E %g eye coati ng
or bl ack non-r ef{r@gtoypistpidell athR @kighegdsition s Slidusd bé Sridetseodditgithes o t he
rays 1602 are not reflected to viewers off the cover 115. Reflection of

visible |ight tofishew2¥gef bingedipempangets i eend hioniheelisnlapi MneedAsk ast or
requl re. M aner | LERWBE IRTIIESS I HOBR oth BOLELCRRGHIGARS: 0 ER 03t | O

may additionally t to protect the un ying materi al s that
form t he di spl ayme¢@0kair vvrma thmhspla)at(é) if towearérbtogtoot,egrounder truvler t hat

support the ther 0 ans i s option ar_transparent or
optionally sorremﬁ%lerg?‘gﬁ? h?:c ANt g aalafl §gle?¢ﬁaé‘¥ﬁn? @ﬁf‘%e%%ieff] Such t her nal
control nulti-layer coatings are described in US Patent nunber:

[00128] FIG. 30 illustrates in more detail a preferred mating hinge 120 for use with an

embodiment of the signal-power distribution module 140. When hinges 120
are used to connect what is preferably a tiled array of the rectangular
elongated blade supporting multiple electronic display boards 114, the hinge
120 can support both the signal-power distribution module 140 and the
elongated blades 110 which are coupled thereto via what is preferably a
releasable engagement via screw or comparable mounts that are accessible
from the LED side of the display surface of LED board 130. In such case a
mating connectors of the signal-power distribution module 140 and optionally
the electronic display board 30 pass may pass through an orifice of hole 137 in

the hinge 120.
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6, 391, 400, which issued to Russell et al. on May 21, 2002, as well as US
Pat ent nunber: 5, 306,547, which issued to Hood on Apr 26, 1994, both of

whi ch are incorporated herein by reference. [00122] In another preferred
enbodi nent, shown as an electrical schematic in FIG 28, the first set of
vertically arrayed hinges 120 provides the wiring connections for a primary
bus circuit 500, which receives signal and power froma video source 1000,
via a switching circuit 1700. A second set of vertically arrayed hinges
120', cornipdi2s] ngMokeprafijabtygas shovmge FIG2TN, thersignhkeparvesr tdistabutian nepglsleof bl ades,

provi des a secondgry .or back up bus circui 00’ houl d .t b ircuit
500' prove def ec?‘ﬁ{/‘\éc%?esfpgi“ie? H‘%ﬁ@ﬁ?%‘?%ﬁl‘%q tg?tén?@%e&dce)tf) &tk %gjéa#ﬁc; circuit
integrity testinghddWiscoRmBdm ¢85 tae@nth BPBIRIJfaie giwer ARtribusiph 8y vikO0 can be
switched to this back ufp bus .circuit 500" via a swtching circuit 1705,

16§

that then direct8olpaugiiiogila’ é hings {2 reHectorH0- Thrs. thi $e@4BeYet he sane
power and signal jic@R, B 1‘%18&{}1@%(?&%9&%’@&[ cOMEEHBNED KOads BHE Bnd hat

segnents 1701 and 1702, together wth the prinmary and secondary bus
circuits 500 andlBO0viaplgpedsocket typdsmomestass t4luand §4atteasektepd thoeygh1700.
[00123] It should b reciates as the displ 100 .S .1 d for
out door wuse, it Plggerrglstasﬁ"gwgrl% f(g'al?h‘él ag?rfureeﬁ @gt ?ﬁ%%soéoﬁn%}égéﬁg‘%g and
conponent s are Wsd(eik npw@0mprisadadt tiassefiey ofduepedlaesipyal pasketabhss Séaand pl ug and

socket connection, as well as the sealing of printed gircyit boards in
the LED board 13@%%“”%%% frBB\/GE%/C‘HWHC“:ﬂ“dﬂm tg‘ﬁﬁ‘@ﬂ eNGhe P]Fé#b i‘ﬁ% vi a
conformal coati nggefint beblateach SBARSEIUIRM 10N the art. [00124] It should be
appreci ated that the hinges 120 and hi nge shackl es 122, 123 can have

different configurations than those shown and still achieve the same
f unct i ond0F3&onMeidle isigyeleblecibpia inseiekpinaiirable Spehaveriftig them seegale o
limted amount 0§ig§a2%§&5 fg&%r%&blégg@ﬁgigihg%ﬁ% &r%ufg@d?éaﬁl Aifd6ndiQ4d 2 ng and

unrol ling thereo orage an espective Such options include,
wi t hout |imtatipairsafsuchdiignabpaber'chbles 5@, sihragenab@ryang drdy sigoalmalves of t he

hi nge slide aparh] ighthe axi s of the hinge pin. Once assenbled, the "lift
of f portions” camCBE 7% FEYMEANN B¥Yo precl ude sliding out during

enpl oynment during deploynent, as for exanple by pernmanent fixation or via a
r enovabl gooesmer Thédmbgigidhgelels s lehdi@nbbpgerd 37 fat receiaiig accopadctortilier eof )
could be integrally formed with nol ded or ﬁxt,r ucled rregii]ger t.hat forns the

bl ade, rather thadffichedsarrlpdiont deasc Roriigmpfdhe signal oy eodistieytiether , it

shoul d be apprecighad 14QaLcH R Be EdHABctd: &1 ¢h poRlr QiskMutibe boFEd60.oried eat e
pi xel , depending on the LED | um nance, color purity and the sensitivity of

the human eye. Meaditds commhetot B0 with @1 clorgatdseblader ldRgad LER dsMex patterns

than a square grid. . Thus, ..neith _pnber of pixels per LED board 130 or
per pixel 32 nee%oaﬁdes ﬁ%ﬁ% {ﬂe?latr?t‘t%(?%éa??i gﬂshom in the FIG s.

[00132] In this embodiment the electronic display 100 is formed from at least one
substantially rectangular elongated blade 110 having a first height and a first
width, a front and a rear surface, opposing lateral side that are separated by
opposing horizontal sides at the top and bottom thereof. A plurality of
elongated display boards 130 having a second height and second width, a
front and a rear surface, opposing lateral side that are separated by opposing
horizontal sides at the top and bottom thereof are mounted on the each
rectangular elongated blade as previously described. Each elongated display
board 130 has an LED array arranged as a plurality of display pixels 32 on the

front surface thereof. Each elongated display board 130 has a first terminal
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[00126] FIG 29 illustrates a nore preferred aspect of the invention E
wherein the rolled display is disposed within an el ongated truss support
2901 and depl oyabl e therefrom Such a truss or support frame 2901 will have
3 or 4 elongated main post 2902 shown as extending horizontally that are
connected at the ends series of shorter posts 2903 that forma cl osed
figures, such as the square shown in this Figure. Preferably dependi ng on
the length of the posts and their stiffness, it is also desirable to
connect the postemeédidr 1% on toee: wrfoasfobdatributiaDat least eneeofsaalsandes of the
truss 2901. The crosz ez%iﬁcogﬁei el ongat ed posts 2902 and extend either
transverse or atmﬁﬁ”‘th ePel'd Epggpﬁlng further stiffness to the truss
2901. The axle 10 extended with the sane orientation as the nmain post 2902
and the nmoo13]f OFIG. 0l ahd Byillubteataid ershdctive vigw ebefalddyendiodposedf s t hi n t he
truss 2901. The truss 2901 a] sp has, one open side 2905, or_.at |east a part
t hereof that is %‘ﬁ@?ﬂ’ﬁ? ‘8T‘L?tﬁ’é‘ I’Ei?dé’%l g‘t? if‘g@Ssé’SlafeﬂéJf’m?e{cwé%Wat%aanﬁr ol l ed
there from by t ufidajMGhtddSvidshEhidded\Wr thbl¢ BenBBIAbeBRRn elodgatepBRdad de 2905 is
defined by the area between the two pairs of opposing short posts 2903 and
t he adj acent pai t10hatsgprest thg LE&sdisplaoorrdst130he | ower side of the truss
2901. [00127] The truss 2901, like the canister 21 can be nounted on a
trailer sg,{g digpha ﬁ*Qte?ﬁthnaE![ ﬁ)qﬁ&'%-ééc{i?rpab%%ﬂ viehder 230Rrrethi ch

1 : .
woul d t hen #ace upmargi%ron1t e uck or trailer bed, such as by using the

i ft mechani sm strobwlimentl Ge sighal-powesdisttihugieh ynoduleel 40rapd gsspgigtedcan be
nount ed above the ground.f.or |.owerjng. t i r from
simlar trusses, % e%ﬂsa]R%Y??OZPfgfﬁnggéﬁvﬁFﬁ@%?@gss Eg%ﬁnggﬁnggﬁplaced

i n hinged attachamnipledonPonadi e eme df disassembly, tepeir sibretvopofdm tRODBDon t he
trailer bed for tilting upward so that the st 9 are vertical and the
di spl ay can be e%?%ﬁﬁ@ﬁdﬁﬁ?yig%t%VLVC@WI{ﬁégi?ﬁé@%%géf99¥@5§§&5339% this
upright positionyodid 160REIEeLE: iHRABESIARBIENR hidde hitivilcircoitty29@6 of hinged
conmponents to extend fromthe display 100 need not include the LED boards
130, but can be simmpéty via@rsingie wehenmnecterol SBHie thelbiup comyeater hahitsAniciakhen t he
di splay 100 is | dto fl. . g, : | f,or
attachnent to an?gﬁc 6 OW%Elgﬁﬁgﬁgégéﬁggﬁ&gﬁé?@ﬁﬁ#%fg%%%%fagﬁg. 30
illustrates in nosmeéetsaish aad psefTae ireetfacaicomepller heethi@utesrandse wi th an
enbodi ment of the signal - power %;stribu i on nmodul e 140”tVMeB§hinges 120 are
used to connect WR4EIAtes atlpast ancfijenglsiand @AWeL Y& gtBe HTRUMY & 8ngul ar

el ongat ed bl ade §{4RRAA bing oPWckétBifeath 8EEdABI6rs A58 Bh@YS PR@S @8 cdhhont he
hi nge 120 can support both the signal -power distribution nodule 140 and the

el ongat ed bl adespihs0r sdekeh ofweer expaprterdl SBhEhaiear sAngeaipakd 3ipssss BF@HERbl y a
romtno LED o dOROmESArREnRLiR e FATRA2R MalL M A Thndifr JEORST. 2.°

fromthe LED sid Irsplray sur oar n such case a
mat i ng connect or dispésetl betwabgthelhinze\ieo add icreldmgated blade d 0. dht4®ngadd

optionally the electronjc display board 30 ass, thro an orifice
of hole 137 in tR&dpi Hyw tymdas t‘r%éff?@}e G eaﬁiﬁﬁibfyﬁ‘aﬁr?%eﬁﬁgﬁqyi n FIG 3
|, the signal - pauBie HeStdrt BoticRrMBAUhE 139 0vHifIChdsd BRrd@YMIEh @ Sdnhkdut i on
board 160 that mounted to back of blade 110 and a bus connector 165

connects to the wabkhoteat ¢nangasever4prd H1ben thabagk of/thg adigrantlytiled MiPce 137
in hinge 120 via,co r 6.pp Ik ' Lo cfiSIeibRE1199 nodul e
140 is in eIectrngppgg%%gé§?dghggﬂﬁﬁﬁ%Egg%g%pié%gqgﬁdwlso"evia pl ug and
socket types conrmeotarssrebdl2ana thdt2hd featovedfdmnt sdevoud discadeectsi0, as shown

in FIG 17, via apertures 111, The bus or w.ring harn 00 _i s now
conprised of t heagﬁ?"iﬁ’ st léféqrﬁg‘ﬁ;ﬂ“@tlligiaaﬁme-bﬁﬁ\ﬁg’?ne t&ﬁ?é% 'Ig‘ﬁﬁeaénd 502"
extendi ng from t RE.fpiRREST bR Widrthck BontRilIgN 860 ANEts B rentlcdlnans
ext endi ng behi nd each el ongated bl ade 110. ,
on the bus connector 165. The bus connector 165 has a plurality of external
cables 151 connecting at least the near neighbor blade assembly 114 in the

display column via their respective bus connectors 165. Optionally, as shown
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[00130] While is preferable that a single chain of cables 502 have within
them separate signal and power cables, the wiring harness or bus 500 can

al so include 2 pairs of such signal -power cables 502, such as one carrying
only signal and the other one carrying only power. [00131] The mati ng hinge
has at | east one aperture 137 for receiving a connector 150 attached or
coupled to at |least a portion of the signal-power distribution nodule 140,
such as the connector 151 on power distribution board 160. This use of this
connect or 120 wi infFlan3kansithabesccobphectis 163 @5 coanertedaD thii ipgaal2Obdanrmiendi30 i s
illustrated FI Gca31'1 tg 75 [00132] In this enbodi nent the el ectronic display
100 is fornmed frémPat®r east one substantiall y rectangul ar el ongat ed bl ade
110 having a first height and a first width, a front and a rear surface,
opposi ng [bax3s] al FIsi. déAtahdB4Bre separcdiond dgvatppthsounh) pogidnadtheadisdiydes at

havi ng - second. MOy BRCaRe SaBbRICWI beine ShRBRo S thi bR GE

opposi ng | at er al sighallpoivbBaho@l€ofi¢Rad BIRd4BbelipRBDUBgtROiigeont al  si des at
the top and bottomthereof are nounted on the each rectangul ar el ongated

bl ade as previously. descripe ach el ongated di spl ard 130 has an LED
array ar rladed ok ‘Safuﬁhﬂrﬁé?flfg@gkégat&?%IW%Bickjéquay%%aglxl%H%f“}?"ruf)ﬁle &Pt ace
thereof Each el opgalieduivtaieayo bopsubul BAr fhasvidthfsb kit ohAEHIBINRbporONNeEct or
141 on the rear surface for distributing at |east one of si qnal s and power
to the LED s of tweeclectonigrdispjey Hoanis339. HEGS are plandviaws ofia single ande i n
perspective vie r ﬁm%' ! t i R [ i bution
nodul e 140 and ‘Q@ggﬁe:{@({? a%%nnec?%#@%%ﬁgggﬂé agngié()e‘)glﬂé:ﬁeh\ggr%s\r/\j t hout

hi nged or cabl e amnagatiod AlGeiviern deplongbihed:ltiplahededbGsscndie thapport t he
LED di spl ay boards 130. .[00134 11 ustr.at i , expl oded
cross-section el g%ﬁ“&fr@éﬁ@(ﬁbh@%éﬁaﬁﬁéﬁ ﬁ?ﬁ%gfwﬁtﬁgf At GanneCld o) - power
di stribution modulige J4caBekea 5 Aftigdtl 26, GRIBIEAS RESmbIERI $4 M@ Blidon agf t he

si gnal - power connector 140 1s assenbled fromnultiple conponents for ease
of disassenbly, ¢wpested airile yastienl Rdges brnhinge 1RED si de of the display 100. In
this case it is preferable that the power distribution board 160 includes
an i nt er fiaees £ont gl 654 bRAL 2fRRbHAEI 13StAnY G 181 4:6 Ui hnAREGRRRECt S Via a
single rear connector 153 to the bus connector 165 at connector 156. The
power di stri but i oppobidavaitidal pdges bhthe disphuyrid D tethe heOzdngallytadiacentdigdeconnect or s
154 and 155. The_ interface cantroller 160 thus 1.es 5 aLes at

| east one of si g?‘?ﬁ?@ﬁﬁglsﬁfﬁ\@ﬁ v eaangcbteﬁ)\‘/’vgbycgp ewi@fy A %??(ﬂe%?ﬁ%&:“\%l ual pins
or sockets in each of connectors 154 and 155 into the conmon pins or
sockets gborzar BOFIGRG6AR sidpl coliten oBdongadideicasseibBicphbkas ntodonedgh t he

single aperture 137 in the hipge 120 so a he interface controller 160

i s di sposed bet V\}é’éHe‘i E‘éhlﬁ’i‘ %%ﬁggféﬁawa- ]Pﬁgaef“lﬁﬁalc“éag‘%f) ?féerﬁ@éiqﬁ+ﬁlé¢

el ongat ed bl ade %%Qntb@iﬁﬁléd‘fé@ﬁ%nttd"@la?%’e?ﬁraﬁl%en@lﬂﬁih iermbdiatn@rtichl’ t hat
respectively receive the front connectors 154 and 155, which pass there

t hr ough to connestutyd3h At prespeetsire vion aesch pslisplpy 18Adn sheyn iBHIEHhE Back of the
adj acently tiled o) et TNE f 160 is
Fastened Lo the BrEndraaiifd P4 B thedditoe FIRolaLels GG FOMMMLEL (20 100
screws 124 di scotmnect 81@smedntd tyght tidle iy amtldted Msergely bREepafu thdlowbus
connector 165. The rear gogne.ct Ol{?yﬁ"ﬁﬁ '%f tlhe interface controller 160
connects to the PFERPIYIIASRMYIBET &'9p38Yconnect or 165. The bus connect or
165 has a plurality of external cables 151 connecting at |east the near

nei ghbor [bbagly asrEmEBYMdukded tB hidpes M (MbEsonaEt Urvertical $ibaiof abdjasg@ect i ve bus
connectors 165. Optionally, as shown in FIG 33 and the bus connector 165
i s connected to tisd apsepglies bl ipithe displant%cap plate 175. [00135] FIG 34A
and 34B are cross-sectional elevation through portion of the display 100 in
FIG 31-38oMdh Klstbuld#eahisbisle@hatG Rt -pbRet NiSriBLAGEMbMLe 140 RAsGH Idatte

si gnal - power nodul e only and FIG 34B being through the hinge.
one terminal connector on the front for mating engagement with the first

terminal connector on the back of at least one of the elongated display boards
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[00136]it is further preferable that each el ectronic display board 130 is
about the sane height of the blade 110 and about half the width so that one
bl ade supports two el ectronic display boards 130. FIG 35 are plan views of
a single and nmultiple blade assenblies of two LED boards each show ng the
various connectors of FIG 30-34 as deployed in nultiple blades to assenble
the electronic display. In FIG 35A bl ade assenblies 114 and 114' are
connected at the vertical edges by hinge 120", and bl ade assenblies 114 and
114" are connect £ wliertihet leest bhcal a frdpans segondisigpel-govger conotpas7iSlin FI G 35A
bl ade assenblies ~ and 114' are each nect.e i verti cal
edges of the di sﬂ]dgi-észgoqailyt%aés h(r)(?ulggg}ﬁ %ﬁ%}s/t %gjegogggtte ; Bﬁggzp(g%stgﬁbl i es

di sposed above agifagethovthay ofthe gest AZDsecanthbol?d tonmestpasaifitivellyD bpfdd,38] | n

FI G 36A a single colum of elongated bl ade assenblies 114 are nounted in

tiled fashion.to lLarger frame. In Fl 36B a plurality of assenbly 114
are mount8414'h tfﬁ&g‘ﬁ%&ﬂﬁ apeplap Y’SW@&aT‘P ﬁgng%[twavl?l%cbe aﬁﬁ?“i@'r%di ate
vertical struts ¢h ifisRees BRG bRt 6/¥he bladéieRe@blits Rlsappotfy i n shown in
FIG 33 in which the asserrblilm)lm on the left side is exploded to show the

conponents in FIGetasaudar feaee 429evithoghthe dipeied hinges o At AsgB iimprlexcept for
the | ower asse”an%ﬂu%ile‘lcoﬁMoﬁgl@ ﬁe&-ﬁgflés',slgﬁ“%ﬂh%(his b204530ds Bbifh1ad6B mount ed

to hinges 120 that connect t rtica es of adjacent tiled assenblies
114 in the di spl supd@idg a[pdd o4 DEDtdisptayHodrdo30aphe ktsiraltsislgs phthe freingrean - power

di stribution nodule 140 h at, lL,east one.term nal con tor L front
for mating engagfé%ﬁtsewstﬁ%?rﬁ%defi?‘?%f ot %}Faﬁg}ﬁé?le%%nrﬁ%e@fegtrﬁg8&’({8&% (g%k of at
| east one of theofthosigassel ladeRl1ay. Adscihowh 30RO andd0, whas oone of a
first and second signal - power connectors 151 and 152 opti onalzgg%(S S S

through the at | @aescoban @f dongatcd pladenre connscied of APk demer 'ier of the

first and second,pRygic LIHREE ledsi Ve LWaBicHERUOOR A sichPRLARL alléy oB6A and
36B are plan vie \g%;ea g{gngl e and mul ticél e bl ade .asSISean i es vvh‘i%,:h
illustrated the beleshresivingfthe ¢lengstcdddadss ¢ &ridihys disgramsinosbews peg of
rectangul ar franmg 420 wi thout the use of hinges. The frame 420 can support
mul tiple col umgﬁlSFIgg?laﬁoé%efggtrbqugl régj,()dg‘ﬁol\?\nq' in this diagram as each bl ade
supporting a pair of LED display board 130. The lateral sides of the frane
can have [p0s&1 i eWhilt thdineadied hhobees doscribed mi qhtechioh @sthtagrefened ve t he
opposi ng sides of the el ongated bl s,.110. As al sho in,FIG 3613 and
37, when 2 or rro?‘@é‘@g‘i‘lﬁrhtn‘t noél“ﬁ?f&ggg‘ﬂh‘mtglbeessco%er%ﬁg%mg\ﬁoélc}og}e coupl ed to
franme 420 it is psBEREABHE sdiTol, DU S1Ethe ch@ASY, iORnt¥RIct k€ advepbuctt 425 that

simlarly has a array of holes for receiving the elongated bl ades 110. This
di agram al so shogkeregtvesmadificatiprsnand gsivatents astmayetViBHD Hsdaird 2160,

scope of the invention as defined by the appended claims.
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[00142] While the invention has been described in connection with a
preferred enbodinent, it is not intended to limt the scope of the
invention to the particular formset forth, but on the contrary, it is
intended to cover such alternatives, nodifications, and equival ents as may
be within the spirit and scope of the invention as defined by the appended
clains. CLAIMS W claim 1) An electronic display conprising: a) at |east
one substantially rectangul ar el ongated bl ade having a first height and a

first wwdth, a front and a rear f posing | ateral sides that are
separated by opposi ng horizontaltgldggfﬁd$ghe top and bottom thereof, and,

i) aplurality of elongated display boards having a second height and
second wiWERA™ front and a rear surface, opposing lateral sides that are
separated by opposing horizontal sides at the top and bottom thereof, and

(1) an LEHY ahfef¥iredit arprRY campasipg:ural ity of display pixels on the front
surface of each elongated display board, (2) at |east one rear term na

connector on the rear surface of each e] onga di spl ay board for receiving
at |east on® Of l&pigg SOUFRYIApY RRTAEHEE eloé‘g‘?%%ggﬂe k‘?)‘”%@ @E%‘eéghé@n? e LED
array, ii) meapg i@l 8irdAehnPHkaPAMBCe, DpbdiRg 188l SRS NRE hicdRphalddyn
adj acent el ongated di splay boards in said plurality,

opposing horizontal sides at the top and bottom thereof, ‘and;

i) a plurality of elongated display boards having a second height and second

width, a front and a rear surface, opposing lateral sides that are separated by

opposing horizontal sides at the top and bottom thereof, and

(1) an LED array arranged as a plurality of display pixels on the front surface

of each elongated display board,

(2) at least one rear terminal connector on the rear surface of each elongated
display board for receiving at least one of signals and power that is routed

to the LED’s of the LED array,

ii) means for signal and power routing and connection between adjacent

elongated display boards in said plurality,

iii) a signal-power distribution module having at least one front terminal
connector on the front for mating engagement with the at least one rear

terminal connector on the back of at least one of the elongated display boards,

iv) at least one cable for providing at least one of signal and power to the LED’s
of each LED array via the signal-power distribution module that extends

therefrom behind said at least one elongated blade.
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iii) a signal-power distribution nodule having at |east one front term nal
connector on the front for mati ng engagenent with the at |east one rear
term nal connector on the back of at |east one of the el ongated display
boards, iv) at |east one cable for providing at | east one of signal and
power to the LED s of each LED array via the signal-power distribution
nodul e that extends therefrom behind said at | east one el ongated bl ade. 2)
An el ectronic display according to claiml wherein: a) the second height is

substanti IhéﬁFgﬁggg?ﬁpg?a&#ﬁyhé&ﬁhwﬁpfgﬂ%emand b) the second width is |ess

t han abou so that the at |east one el ongated bl ade
can support at least 2 laterally adjacent el ongated display boards. 3) An
el ectroni c d) siheagcoad beghliingubisanialhithe sanfaastthefirsthgighti andng at | east a
second el ongat ed bl ade di sposed above and vertically adjacent to the at

east _one_eLongates ?ﬁe@%ﬁtigge%% thad BRUPhAF HNRICHRuh Bp Bt hed: pegagement o

that the spaC|ng e hori zonta es o
vertical | y adjebmgated bladegat exgpdot atdeas't2latdfrellysaljnealselmr’rmted@mpiary@oblel'sv\/een t he
pi xel s within each elongated bl ade. 4) An el ectronic display according to

claim3 erein the.r ective Si 0 abl e S

el ongat ed bl Edee§ILnig 5 A Forgdipgelo s‘i"%lﬁ1 Vlve%(r)t\ﬁveerr C%J%%r?sm |e§?1t %‘m &1 e of the
vertically adhgeanblagd &@m&@db@emﬁe vefijcalby adjhemit tothicGat dhaSIpcbr&yelmgamddl ng to
claim4 wherein the at | east one el ongated bl ade is |n hi.n ggd connection to

t he second EP@%S&%éﬂxﬁpﬁﬂéh“@?1%@*@F%é¥@5ﬁ?@“ﬁ?%ﬁ?% © SRRBRUPHYELUEl ai m 3

wher ei n t he,atisl.eastonisisl-apaalresh @rﬁé&ﬁy'aajabéht @loﬂgﬁﬁh 6RAORGAE Yd R t he
second eIongated blade via ITnked hinges; havin | east one hinge

di sposed totf@tspmgbett\h@ensth‘gnlablsmmea@lhﬂongﬁﬁiblé‘#ﬁ nmodul e and the connect ed
el ongat ed bl ade.

4) An electronic display according to claim 3 wherein the respective signal-power cables
of at least one elongated blade is attached to the signal-power distribution module of

the vertically adjacent elongated blade.

5) An electronic display according to claim 4 wherein the at least one elongated blade is

in hinged connection to the second elongated blade.

6) An electronic display according to claim 3 wherein the at least one elongated blade is
in hinged connection to the second elongated blade via linked hinges, having at least
one hinge disposed to support the signal-power distribution module and the connected

elongated blade.

7) An electronic display according to claim 3 wherein the at least one elongated blade is

coupled to the second elongated blade by a common frame.

8) An electronic display according to claim 7 wherein the common frame is connected
to each elongated blade at the rear surface thereof via a releasable connector that is

accessible from the LED array side of the electronic display.

9) An electronic display according to claim 1 wherein at least one elongated blade is
connected at a lateral side to a second and laterally adjacent elongated blade at the

lateral side thereof in a tiled arrangement so that the spacing between the pixels at the
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7) An electronic display according to claim3 wherein the at |east one

el ongated bl ade is coupled to the second el ongated bl ade by a common frane.
8) An electronic display according to claim7 wherein the common franme is
connected to each elongated bl ade at the rear surface thereof via a

rel easabl e connector that is accessible fromthe LED array side of the

el ectronic display. 9) An electronic display according to claiml| wherein
at | east one elongated blade is connected at a |lateral side to a second and
| ateral | y adjjaeehtertitareggeseof ¢rchdtongnted esplayt tmagd issthel samp@s dlaf spaging ti | ed

arrangenent, so that the spacin et . the pi xels at the adjacent

verti cal eda%tge%ﬂ‘%8gg(ﬁFseVYlng8?ngpoﬁgé%$§§p%53$%féi s the sane as the spacing
bet ween the pixels within each el ongated display board. 10) An el ectronic
di spl ay al)krdiekgtréic disalamn sbcavtimpetionclaie 1 swigmeih -thowignalehoster idnutibusionnodul e
further conprise second front connector on the front., wherein.each of
the 111 st aRICSE Ui COMGED G oot Tort Saieato A A et hpl e of B

term nal cofpgeahEitoRNcdnBt@bradrd h @Qde@@@g%%e@k&wmme réh SRmaal Bsmkétefsor
distributing signals and power to the L s of the LED arrays thereon. 11)

An el ect r onPe lagralhy adjacgpicdonsiated display heward for disbibating sigeats andopryear éiths ade i s
rel easably ?Ebasc&qge %%Bta%%@ﬂh%gr?’ the rel easabl e attachnent bei ng
[

accessible fromthe ohntaining side of the LED array so that the

el ongated bl ade is renovable fromthe hinges fromthe front surface of' the
el ongat ed! ldAgslesironio disglay drapdisgth ¢ihiar e omerin ¢rohelonpaichblede isoeleasablye

adj acent el gapt et Bladse. 18] ADahecihamic: 8R! AY.aRFOTANthe! prpl &l m 6
wherei n the sighal power dr stTibutton nodule conprises a power “dI'stribution
board that tentainingtsideadshe DE® afaypowhat thedlospgodblade ineatovalsie fiohhtHehe at

| east one cable to provide routin hereof to. t l.at eral.l y adj.acent

e ongar ed NGErJoBbARa T fge ditebt rasmested SRy HARED e JRETH m 12
wher ein thewﬁtﬁbﬁtitmn&atmﬁw%aa@@emeleﬂgat&fblmzer and signal fromthe cable
to the power distribution boardl of at Teast one elongated blade is through

an aperture in a hinge that supports the el ongated hoard and at_ | east two
el ongat ed A8 pRlegiropisadigRlay|iasiediag to (kéaimoh Wherdin Abe sigadlt poyyer (digirigyiosy
according t i i i t ached
fo the i ngReBf b Asde pplve ERFRuFHE DO a3 B Aod PGB B 20
cont ai ni ng sigokd cofinectien WwiDtherat fpstone chide ta frevide ongiag derdalf adevd Isteralyovabl e
fromthe hi n(ges Irom 5) ed.f roq%? ggrface of the el ongated display boards

di sposed t haPaSAt dPPFE sl 898K t o renove adj acent el ongated bl ades.

13) An electronic display according to claim 12 wherein the routing of the at least one of
power and signal from the cable to the power distribution board of at least one
elongated blade is through an aperture in a hinge that supports the elongated board

and at least two elongated display boards disposed thereon.

14) An electronic display according to claim 13 wherein each elongated blade is
releasably attached to the hinges, the releasable attachment being accessible from the
LED containing side of the LED array so that the elongated blade is removable from
the hinges from the front surface of the elongated display boards disposed thereon

without the need to remove adjacent elongated blades.

15) An electronic display according to claim 1 in which the signal-power power cable
transmits both signal and power to the signal-power module to energize selected

LED’s in the LED array.
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15) An el ectronic display according to claim1 in which the signal-power
power cable transmts both signal and power to the signal-power nodule to
energi ze selected LED s in the LED array. 16) An el ectronic display
according to claim6 wherein the |linked hinges have a rotatingly engagi ng
means that is disposed at a center of gravity of the el ongated bl ade and
the hinges connected thereto. 17)A flexible electronic display conprising:
a) a plurality of horizontally el ongated substantially rigid nmenbers in a
vertical l&)Aayclegmpic disgiag aventlarg ha\scia'mg 6 Whayein tndlinkedr hisgesf heve and
containing a_ plurality of LED ateral | array edtofor | ar]l y spaced
i xers, 1 nernET pistind e dhuf HEP R SR Sr S pafed? LR, °P
control nodulage i tR@BIgEs @halediRIthatto. b) a erX| bl e si gnal and povver
connection between each of the control nodul es on adjacent rigid nenbers,
c) mherellggafﬁqxbgf t he rl(gicf menbers in each vertical array is connected to
at |east dA helGEnEie SRPInoRmPTisigacent 1 i gid member by a plurality of
flexi ble mati ng hinges, each having a front side and a back side, d)

wher ei n t heay iagpldrali®TOE herigdneal i SpRsed Qibstahitalfyr AU BbEBerdfin theertitaixi bl e
mat i ng hi nges and-at | east a BOI’tI on of the f] exibl e Si g%? anqqﬂ{)omer
connection i s AREpESEJIGEnmABLehBaRER EpRfeandh &5 o1rtags) and roppip|

el ectronic di ﬁ)glrlety%?%W§ Derhi®y %é}’eﬁ‘t&?ormé@bﬂ @pd@é&'b@&lst bhe(bflurﬁlkl?

flexible mati hi hges have a rotatingly engaging neans that is diSposed at
a center of grodJilIYs beingrenndcgriddtorrentyeer andppenal corlttmlémdulelgl) egchpagidabl e
di splay conpri S'mnt%r

b) a flexible signal and power connection between each of the control modules on

adjacent rigid members,

¢) wherein each of the rigid members in each vertical array is connected to at least
one of an upper or lower adjacent rigid member by a plurality of flexible mating

hinges, each having a front side and a back side,

d) wherein the rigid members are disposed on the front side of the flexible mating
hinges and at least a portion of the flexible signal and power connection is

disposed behind the back side thereof.

18) A flexible electronic display according to claim 17 wherein a plurality of the flexible
mating hinges have a rotatingly engaging means that is disposed at a center of gravity

of the rigid member support thereon.
19) A portable display comprising:
a) an axle,

b) a plurality of flexible supporting means attached to said axle in a laterally spaced

apart relationship along said axle,

¢) a flexible electronic display surface comprising;
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a) an axle, b) a plurality of flexible supporting neans attached to said
axle in a laterally spaced apart relationship along said axle, c) a
flexible electronic display surface conprising; (1) a plurality of

hori zontal ly el ongated substantially rigid elenents in a vertical array,
each rigid elenent having a front and rear surface and containing a
plurality of LED s laterally arrayed to formregularly spaced pixels, the
plurality of LED s being connected to a power and signal control nodul e on
each rigid el enefl),a pRjality fof erribdreallyi glvabatedhdulptantinlly oipidcldnmntdhét ween each
of the control nndulg.on adj ac nt.r'E'd el enent s, %ﬁ]a bar se ureddto
opposi te ends of saFdicf) #Fdh)aC ﬁ‘ﬁbJo ftel“ﬁﬁt VARG 25 gt abdy tgar gytface Andy o o

each flexi bl e suppebhtaidthgepitalitysoRlERGNeErl19 aifged ©aAbrs Wouhel pheddhe rigid
el ements in each vertical array wherein tensioning said flexible supporting

means provi des t he Pty plelity o4 LY schang spnnesed (1Ed BoWer afj sigadt rigid
el ements to provi d%oﬁtrd{%(fdﬂ[eg)nze% S%igig e@é‘[ﬁlﬁtnﬂe pi xel s wi t hin and between each .

of the horizontally elongate ntially rigid in said plurality
thereof. 20) A portable display transporter ponEri sing: a) an el ongated
vehi cl e chassis Fawi Agxiblel daral andopepriceannagiont betived sadi opdbedoniolopposi te

sides thereof; module on adjacent rigid elements,

d) abar secured to opposite ends of said flexible supporting means from said axle,

e) wherein each flexible supporting means is attached to the rear surface of the rigid
elements in each vertical array wherein tensioning said flexible supporting means
provides the regular vertical spacing of the LED’s on adjacent rigid elements to
provide a uniform spacing of the pixels within and between each of the

horizontally elongated substantially rigid in said plurality thereof.
20) A portable display transporter comprising:

a) an elongated vehicle chassis having a least two spaced apart wheels disposed on

opposite sides thereof;

b) a containment means for containing a rolled flexible display disposed on said

chassis having at least one opening face,

c) at least one rigid support member capable of extending vertically above the
chassis at the end of the containment means, each rigid support member having a
coupling for driving the upright travel of the flexible array as it is unwound from

said containment means.
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b) a contai nment nmeans for containing a rolled flexible display di sposed on
sai d chassis having at | east one opening face, c) at |least one rigid
support nenber capabl e of extending vertically above the chassis at the end
of the contai nment neans, each rigid support nmenber having a coupling for
driving the upright travel of the flexible array as it is unwound fromsaid
contai nnent neans. 21) A process for erecting a |arge scale portable

di splay, the process conprising the steps of: a) providing a protective
cont ai nedif) Anpracess fdd erdoting i thrgigschleepodnlsip ldaplagcbe peiceg dompeikiap thebstéps a
coiled configuration in the contai nment nmeans, wherein the axle is in
rotary engafenent with the opposite ends thereof, c) rotating the axle to
deploy the display fromthe coiled configuration in the contai nnent neans.

a) providing a protective containment means,

b) providing the display according to claim 6 in a coiled configuration in the
containment means, wherein the axle is in rotary engagement with the opposite

ends thereof,

c) rotating the axle to deploy the display from the coiled configuration in the

containment means.
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